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THE TREATiHENT OF CUTANEOUS B URNS'' 
By Frederic W. Bancroft, AI.D. 

AND 

Charles S. Rogers, AI.D. 

OF New York, N. Y. 


The disappearance of the gas and kerosene lamp has not diminished 
the number of burns brought for treatment to metropolitan hospitals to the 
degree that one might expect. Lighted Christmas trees, gas stoves, exploding 
stills, boiling water, automobile and industrial injuries produce still an 
astounding number of burns. The toll from these injuries remains depress- 
ingly high — deaths, immediate and delayed are too frequent. 

All surgeons must eventually appreciate the economic loss through pro- 
longed hospital stay. This loss is borne not only by the patient, but also by the 
public for rarely does a ward patient pay his per capita expense to the hospital. 
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Comment Table I . — The high incidence and mortality of thildren under 
Read before the American Surgical Association, ^lay 26, 1926. 
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BANCROFT AND ROGERS 

10 years should be impressed upon the public lo stimulate education of mother 
and child. 

Our figures show an instance of 34 per cent, burns in cliildrcn under ten 
years of age. Deformities occurring at this age may result in their being 
public charges for many years. The memory of a burned child remains with 
the surgeon not only during the day, but often if he chances to lie awake 
at night, it may haunt him, particularly if he has a guilty feeling that at some 
time in the course of the treatment he might have done more to improve 
the child’s condition. We feel that much must be done by public education 

.n )i c 



Fig. I. — Case I. Low powered view dibruU'd subcutaneous tissue nndfat. l\\o days after burn. a. Rem- 
nant of cpitbebuin. b. flair follicle and sebaecous plands. c. Blood-vessels. 

both of mother and child to prevent tliis a])palling percentage of burns 
in children. 

As one reviews the literature, one sees that the pendulum of interest in 
these deplorable accidents of civilization swings as it does elsewhere in medi- 
cine. At times surgeons are stimulated to c.xtreine interest, and this is reflected 
in the literature. Too often there is a lack of interest and these unfortunate 
patients are delegated to the most inexperienced house officer to dress and care 
for. No ])atient needs more painstaking care, day in and day out, unfortu- 
nately even month in and month out. Their treatment demands a knowledge 
of blood chemistry and often clear, sane surgical judgment. Dr. John 
Staige Davis has said that each extensively burned child needs to have 
not one, but twenty varieties of treatment, of operative procedures, of forms 
of skin grafts, and that no one rule can fit all burns; no, not even a single 

3 



THE TREATMENT OF CUTANEOUS BURNS 

large burn. But if a single rule should be followed, the only one is the use 
of extreme patience and constant reorganization of therapy. 

Our purpose in presenting this paper is to offer nothing new, but to 
review the work of others — present some of the problems and pitfalls that 
have occurred during the treatment of a fairly large number of burns that 
have been admitted to the Lincoln Hospital during the past two and one-half 
years. We, at first, used the debridement method and lately have used tannic 



acid. We have had opportunity to observe results from both methods and 
desire to offer our conclusions. 

Burns are usually described as first, second and third degree. We believe 
that from a therapeutic point of view the present third degree burns should 
be divided into third and fourth degree. 

Third degree burns are those that destroy the epithelium but do not 
destroy the hait follicles. 

Fourth degree burns are those wherein all the epithelium and the sub- 
cutaneous fat is necrosed. 

It is obvious in this classification that during repairs, islands of epithelium 
might arise from the epithelium of hair follicles in third degree burns, which 
would be absent in fourth degree burns. The importance of this differentia- 
tion will be brought out in the discussion of debridement of the necrosed tissue. 

Death due to burns ma}^ be classed under two headings: (i) Shock. 
(2) Toxaemia. 

I. In this group are cases dying within 24 to 36 hours with symptoms of 

3 
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so-called shock, as evidenced by rapid pulse of low volume, coma or only 
partial consciousness, and subnormal temperature with a cold clammy skin. 

On admission morphine is given immediately. External heat in the form 
of hot water bottles is applied Avherever possible. In other cases the electric 
cradle is used. The administration of fluid has its part in the treatment of 
shock. Hypodermoclyses are given at repeated intervals and the Murphy 
drip is also made use of. We believe that one of the most important measures 
that should be used is early blood transfusion. This is to be done as near to 





O'.! fv \ ■ 




Tifi .•? — C.Tse I Il.iir follick and ■;cbaceons ('.land Hair follicle n ith f.urlv normal appearing epithelium 
Granvilar dcccncration of conncctnc ti'-Mie, polviiiorphonntlear and inononnclt-.ir infiltration 


the time of injury as possible, since its value is inversely proportional to the 
length of time that elapses between the injury and its administration. This 
last measure will often balance the .scale in favor of a border-line case. 

Where it is impossible to obtain a donor for transfusion, or the facilities 
are not adequate, glucose intravenously is of great assistance. 

2. Numerous theories have been advanced to account for the deaths of 
patients dying from eight days to three weeks with symptoms suggesting 
toxremia. Early writers thought this was due to interference with the skin 
functions and offered as examples the death of gilded experimental animals, 
but later evidence .showed that thc.se deaths were due to metallic poisoning. 
Robertson and Boyd burned the skin of young rabbits with hot metal plates. 
In one series of experiments the burned skin was removed within eight hours 
and grafted on unburned rabbits while the skin of the unburned rabbits was 
grafted to fill the defect of the burned. Their result showed development of 
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BANCROFT AND ROGERS 

so-called shock, as evidenced by rapid pulse of low volume, coma or only 
partial consciousness, and subnormal temperature with a cold' clammy skin. 

On admission morphine is given immediately. External heat in the form 
of hot water bottles is applied wherever possible. In other cases the electric 
cradle is used. The administration of fluid has its part in the treatment of 
shock. Hypodermoclyses are given at repeated intervals and the Murphy 
drip is also made use of. We believe that one of the most important measures 
that should be used is early blood ti'ansfusion. This is to be done as near to 
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Fig. 3. — Case I. Hair follicle and sebaceous gland. Hair follicle with fairly normal appearing epithelium. 

Granular degeneration of connective tissue, polymorphonuclear and mononuclear infiltration. 

the time of injury as possible, .since its value is inversely proportional to the 
length of time that elapses between the injury and its administration. This 
last measure will often balance the scale hi favor of a border-line case. 

Where it is impossible to obtain a donor for transfusion, or the facilities 
are not adequate, glucose inti'avenously is of great assistance. 

2. Numerous theories have been advanced to account for the deaths of 
patients dying from eight days to three weeks with symptoms suggesting 
toxcemia. Early writers thought this was due to interference with the skin 
functions and offered as examples the death of gilded experimental animals, 
but later evidence showed that these deaths were due to metallic poisoning. 
Robertson and Boyd burned the skin of young rabbits with hot metal plates. 
In one series of experiments the burned skin was removed within eight hours 
and grafted on unburned rabbits while the skin of the unburned rabbits was 
grafted to fill the defect of the burned. Their result showed development of 
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toxeemia in the rabbits receiving the burned transplants while the others 
escaped. If the transplants were made after eight hours both burned and 
unburned suffered. Robertson and Boyd further showed that the serum of 
burned children when injected into rabbits was innocuous. The injection of 
citrated whole blood caused typical toxiemia. Their conclusions were as fol- 
lows : Toxic substances consist of two portions — one of which is thermosable, 
dilTusable and neurotoxic; the other is thermolable, colloidal and necrotonic. 
Chemically, the toxin consists of primai*y and secondary proteoses. 

Underhill and his co-workers found a marked concentration of the 



Fig. 4 — Case I. Blood-vessels with walls markedly traumatized and apparently coagulative necrosis 

of the blood. 


blood in a study of 21 cases — the hcemoglobin in the serious cases varied 
from 150 to 209 per cent, of normal. Underhill concludes as follows : “Marked 
concentration of blood means a failing circulation, an inefficient oxygen 
carrier, oxygen starvation of the tissues, fall of temperature and finally sus- 
pension of vital activities.” Similar conditions are found in war gases and in 
certain cases of influenza. He thinks this concentration is due to the constant 
pouring out of fluids on the burned surfaces. He believes an animal cannot 
long stand a concentration of 140 per cent, of normal value. Where the blood 
has been concentrated the sodium chloride content of the blood is low. In 
other words, the sodium chloride content varies inversely as the haemoglobin. 

Davidson, in a recent paper read before the Surgical Section of the New 
York Academy of Medicine, reported similar findings of sodium chloride 
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depletion and suggested the analogy between the toxaemia of intestinal 
obstruction and burns. 

Davidson says “ a third group of twelve patients was investigated in which 
the burned area varied in extent from one thousand square centimetres to 
24 per cent, of the total body surface. In these cases the blood chlorides 
remained at a very low level as long as sloughs were present. Upon separa- 
tion of the devitalized tissue, when absorption was no longer taking place, 
the blood chlorides rose, and a parallel rise of the urinary chlorides was noted. 



Fig. s. — Case I. Shows an epithelial destruction of sweat glands and a granular degeneration of 

connective tissue. 

The depressed values of the blood chlorides could not be attributed to diet, 
blood concentration, altered renal threshold, fever, nor to loss of plasma from 
the burned surfaces. The evidence suggested that there was retention of 
sodium chloride in the tissues in general quite similar to that observed 
in pneumonia.” 

“ In view of these findings it would seem rational to correct this metabolic 
deficiency by the administration of sodium chloride. Further studies are 
necessary to determine whether sodium chloride will spare body protein 
similar to that observed by Haden and Orr in intestinal obstruction.” 

If we assume that the late deaths in burns are due to a toxaemia liberated 
by the injury, our treatment must be based, first to combat the toxaemia; 
second, to prevent as far as possible the absorption of the toxins into the 
blood stream. 
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I 

_J 

Fig 6 — Case II Low powered view, debridement si\ days after burn a Necrotic tissue b Separa- 
tion zone, c Living connective tissue d. Fat. 



Fig 7 — Case II. High powered view of separation zone. a. Necrosed tissue, b. Separation zone, 
c. Connective tissue showing presence of infection. 
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I. Treatment of Toxaemia.— In a great measure, the treatment of toxEemia 
is similar to that of shock, save that it must be continued over a longer period 
of time. Great emphasis is placed on fluid administration and the elimination 
of waste products. Again hypoderraoclysis and fluids by mouth are forced. 
Attention should be paid to the local skin condition from which the absorption 
of large amounts of toxins takes place, unless the toxin material is either 
removed by debridement or taken care of by other measures. 

It is vital that secretion which is profuse from the granulating surfaces 
be removed carefully and painstakingly to prevent severe infection. One 



Fig 8 — Case II. Shows an infection of fat and hair follicles 


very great factor in the prevention of these surface secretions after the sloughs 
have separated is early skin grafting. 

As these patients go on from week to week, they develop a more or less 
severe secondary anaemia. There is a persistent temperature due to slow 
absorption of toxic products. For them the greatest benefit is to be derived 
from blood transfusion. Its value cannot be overestimated. This should be 
done as often as necessary, until the patient can carry on alone. 

Ex sanguine transfusion has been advocated, but it seems to us a very 
heroic procedure. Accidents might happen during the transfusion necessitat- 
ing its discontinuance. Furthermore, it can only be of very transient benefit 
as toxins are being constantly poured into the blood stream. 

The necessity of fluid intake, often by means of hypodermoclysis, is 

8 



THE TREATAIENT OF CUTANEOUS BURNS 


shown in one of oui* cases. A woman, thirty-two years of age, was admitted 
April I, 1926. Her clothes had caught fire while reading in candle-light 
and she had extensive second and third degree burns of abdomen, chest, 
buttocks and thighs. She was treated by tannic acid for twenty-four hours. 
Two days after admission she Avas r^omiting persistently. On the second 
day she was given 3000 c.c. by hypodermoclysis and on the third 2000 c.c. 
After the first hypodermoclysis her r^omiting ceased. Four days later she 
again started vomiting but was immediately relieved by hypodermoclysis. 

2. Treatment of Local Condition . — We at first attempted the debridement 
method as adrdsed by Brager, Lieber and Willis. Efforts were made to see 
if we could determine on admission the line of demarcation between the 
second and third degree burns. This proved very difficult, so we waited 
until about the third day, when the patient was taken to the operating room, 
anassthetized, and the area cleansed thoroughly. The skin and fat were 
then debrided frequently to the fascia. The fat seemed to us to be very 
severel}' damaged. It did not bleed actively and had a peculiar yellow-gray 
appearance. Whenever possible and necessaiw. tbe patient was transfused at 
the same time. ■Ver}^ frequently marked general improvement was noted in 
a few hours — as evidenced by improvement in the pulse — temperature and 
mental attitude. The wound was treated post-operatively with vaseline gauze.- 


Table II, 

Cases Treated by Debridement 

Total number of cases 

7 


Cases improved or cured 

3, 


Cases that died 

4 


Average length hospital stay (all cases) 

92 days 

I case still in hospital 

126 day'-s 


Mortality 

57% 



The following two cases were cited as showing the marked immediate 
improvement following debridement : 

Case I.— V. K. A girl twelve years, admitted January i, 1925 with severe 
second and third degree hot water burns over the buttocks, thighs, legs, feet and left 
hand. ” On her sixth day she Avas intensely toxic and was so ill that we doubted if she 
Avould live twenty-four hours. Under light anaesthesia the typical pig skin appearing 
burnt area dowm to fascia was completely removed from the right thigh and leg — a 
similar procedure was attempted on the left leg, but her condition was so serious that 
in many places the area was rapidly incised to the fascia by gridiron-like incisions. This 
was followed by a transfusion of 250 c.c. The next day her condition was markedly 
improved, and signs of toxaemia gradually'- disappeared. She progressed to a com- 
plete recovery. 

Case II. — E. B. Age fifty, admitted October 20, 1925. A very obese woman had 
extensive deep burns of back from the neck and dorsal surface of her arms to below the 
scapulae — she was semi-stuporous on admission. The following day she was delirious 
with a rapid pulse and temperature of 103. She looked as if death were imminent. A 
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debridement of an area 8 x lo inches was rapidly performed. The skin rcscml)lcd 
parchment. She was immediately transfused with 450 c.c. whole blood. The improve- 
ment was startling. On the following day she was conscious, pulse was al)otil 90— of 
good quality. Her condition remained excellent until about the twelfth day when her 
temperature became elevated and she died on her twenty-first day with symptoms sug- 
gesting infection although the wound appeared relatively clean. 

We believe that both of these cases would have died immediately had not 
the toxic tissue been removed or the lymphatics and capillaries blocked by 
some chemical agent such as tannic acid. The last case was a very poor 



Fig. 9. — Case II. Marked'cellulitis o£ fat and_subcutaneous tissue and infection about sweat glands. 


risk — a patient with hypertension and damaged kidneys — she was unable to 
survive the large tissue damage. 

The disadvantages of debridement are obvious. 

1. It is a radical procedure with considerable operative risk to a devitalized 
patient. Islands of epithelium in the hair follicles, sweat and sebacious glands 
may be sacrificed that might be saved. 

2. The after-treatment is extremely painful and infection is very apt to 
follow. 

3. Skin grafting must usually be performed to cover the defect. If the 
condition of the patient is poor and infection present, skin grafting may be 
so long delayed that a scar tissue base may form beneath the granulation 
tissue and a second extensive debridement must be performed to make a 
satisfactory field for the grafts. 

Pathology . — Sections are presented of two cases where debridement was 

10 
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extending from the hair follicle is seen spread out over the connective tissue. 
We assume that this is new epithelium beginning repair, originating from the 
hair follicles while the membrane is still in places attached. This proliferated 
epithelium is a strong argument in favor of the tannic acid treatment as 
opposed to debridement. We believe also that this tissue injury is less than 
that shown in the cases treated by debridement. This, however, might be 
attributed to the intensity of the burn. 

There is still some confusion in the minds of a great many, relative to the 
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Fig. II. — Case III. High powered view. a. Tanned membrane, b. Separation zone. c. Hair follicle. 

d. Connective tissue. 


incidence of ulcers in the duodenum or in other parts of the intestinal tract, 
following cutaneous burns. From our review of the literature we are unable 
to find any reference to fresh duodenal ulcers found at autopsy. 

Bardeen and Weiskoten have made particular studies in quite a number 
of burn cases, dying within a few hours from their injury and also in late 
cases, both in adults and children. The intestinal tract contained many 
punctate hemorrhages and occasional small ulcers in the jejunum and the 
ileum. Weiskoten emphasized the profound destruction and characteristic 
appeai'ance of the adrenals. Three of our cases that died had marked disten- 
tion, suggestive of intestinal lesion but unfortunately due to the fact they 
were coroner’s cases, we were unable to perform autopsies. 

Tannic Acid . — For about six months we have used tannic acid for llie local 
treatment as described by Davidson. The skin is first carefull}' cleansed. 

12 




THE TREATMENT OF CUTANEOUS BURNS 


A 2^4 to 5 pel' cent, aqueous solution of tannic acid is then applied as a wet 
dressing for twenty-four hours. When the burned area becomes a mahogany 
brown; the dressing is removed and the patient is treated with healed dry 
air. Usually a tent is erected over the bed and the electric lights inserted. The 
patient is kept as surgically clean as possible. Davidson has propounded the 
theory that tannic acid coagulates protein and precipitates the poisonous 
materials in burned tissue — thereby preventing their absorption. 

In practice patients treated b}^ tannic acid have a nrm mahogany membrane 
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Fig 12 — Case III High powered view, a Tanned membrane b Separation zone c Hair 
follicle d New epithelium arising from hair follicle spread out over connective tissue It is assumed 
that this IS beginning epithelization arising from the hair follicle, while the tannic acid membrane is 
still m situ. 

in the burned area — healthy skin is apparently unaffected by the treatment. 
The tanned area has a leathery consistency. Unquestionably there is less 
pain associated by this method of treatment than by any other procedure we 
know. We are all used to seeing a patient suffer intensely the first few days 
after a burn. Blisters that fill and refill after puncture — dressings that have 
to be changed daily with agony to both patient and surgeon alike. This is 
completely changed with tannic acid. The patient is in relative comfort for 
the first seven to ten da 3 ’S and may continue until cured if the burn be merely 
a first or second degree. The membrane should be left to separate of itself — 
epithelization occurs beneath it in superficial burns ; often attempts at early 
separation cause bleeding and with bleeding comes infection. 
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Table III. 

Cases Treated with Tannic Acid 


Total number of cases 

9 

Cases improved or cured 

7 

Cases that died 

2 



Average length hospital stay (all cases) 

30 days 

I case still in hospital 

120 days 

Mortality 

22% 



Comment Table III . — It will be seen that the mortality is less and the 
hospital stay shortened in cases treated with tannic acid. 

Tannic acid seems to us the best method at present for the treatment of 
burns — it relieves pain, apparentl}'^ diminishes absorption of toxic products 
and makes the care of patients much easier from all points of view. In two 
cases of complete circular burns of the extremities in children, the rigid 
membrane caused by tannic acid produced cedema of the distal parts and 
longitudinal incisions to the fascia were necessary to release the tension. 


Table IV. 

Cases Treated by Electric Cradle 


Total number of cases 

38 

Cases improved or cured 

19 

Cases that died 

19 


Average length hospital stay (all cases) 

21 days 

Mortality 

50% 



Deaths: Extent of body surface involved 30 per cent, to 70 per cent., one case 44 
years old died four days after admission, 12 per eent. body surface involved. (Very poor 
pltysical condition.) 

Comment Table IV . — Cases were treated by this method prior to January 
I, 1925. The mortalit}’^ has been diminished with the later methods. 

With first and second degree burns epithelization has often occurred by 
the time the slough has separated. We have had some deaths at three to four 
weeks in third degree burns, where, as will be shown in our analysis of deaths, 
we believe infection occurred beneath this membrane. 

Analysis of Cases . — It is impossible to compile statistics of any value in 
a small series of burns. Too many extraneous factors must be considered, as, 
for instance, the age of the patient, the patient’s general condition before the 
trauma, the amount of nerve shock due to the injury itself and finally and 
most important, the amount of surface area burned. 

In this study we have attempted to estimate the burned area according to 
the enclosed chart. In reviewing a series of cases that have come in as emer- 
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gencies there are undoubted^ many inaccuracies and probably we have over- 
estimated the burned surfaces. We have, however, tried to check this up 
as carefully as possible. 

Our results show that the mortalit}^ per cent, and the length of hospital 
stay has been improved since the introduction of tannic acid. 

Table V. 


Cases Treated by Other Means 

Boric Acid — Picric Acid — NaHCOz Mag. SO4 Alone or in Combination 


Total number of cases 

50 


Cases improved or cured 

45 


Cases that died 

5 


Average length hospital sta}’^ (all cases) 

13 daj's 

Mortalit}' 

10% 



Comment Table V . — As will be seen by Table VII, there were cases of 
small surface area and veiy little thei*apy was required to prevent mortality. 

Two cases treated with tannic acid : A woman, thirty-two years old, with 
burns of approximately 50 per cent, body surface and a woman of forty-two 
years with burns of approximately 50 per cent, body surface involved, died 
twenty-four and seventeen days, respectivety, after injury. In both cases the 
membrane over the first and second degree burns had separated, leaving 
healthy epithelizing surfaces. The temperatures rose four or five days pre- 
ceding death and the patients appeared septic. We believe that their lives 

Table VI. 


Average Hospital Stay of Recovery Cases 
Treated by All Methods 




Debridement 

104 


Tannic acid 

50.2 


Electric cradle 

39 9 


Aliscellaneous 

14.2 



might have been prolonged had we removed the sloughs covering the third 
degree portions, and treated the granulating surfaces by Carrel-Dakin or 
wet antiseptic dressings. 

Treatment of Contractures vs. Early Skin Grafting . — We have had two 
very depressingly bad results in circular burns of the thighs and legs in 
young children, where we attempted to apply extension by Bryant overhead 
traction to prevent contractures at the knee-joints. Before we realized what 
was happening pressure necrosis occurred at the anterior surface of the 
ankle-joint followed by deep sloughs. In one case marked lymphatic obstruc- 
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tion with oedema of the feet resulted. These children are markedly devitalized 
and do not stand any type of traction. We believe that contractures where 
there are circular burns should be prevented by nurse and doctor frequently 
during the day applying careful manual traction. Davidson in Detroit and 
Burdick and Beekman of the Children’s Surgical Service, at Bellevue Hos- 
pital, have advocated early skin grafting as soon as sloughs separate and we 
are convinced that this procedure should be given precedent over the attempt 
to correct deformities. If skin grafting is delayed, there is a formation of 



Fig. 13. — Case III. High powered view. a. Tannic acid membrane, b. Hair follicle, c. New epithelium 
spread out on connective tissue beneath tanned membrane. 


unhealthy aniemic granulation tissue with a scar tissue base. In the two cases 
where we attempted traction in lieu of skin grafting, we have had to debride 
this scar tissue before we could have any success with skin grafts. Moreover, 
in one case where we grafted early and had contractures at the knee-joint, 
we obtained a perfect result by anesthetizing the patient and extending the 

Table VII. 


Average Percentage Area Involved in Recovery Cases 


7 ~> 4 hnVlpmfint 

28.3% 



30% 



19-7% 



1 1.2 

HI 
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Fig 14 — Case IV. Section removed from child of nine years treated with tannic acid on admission. 
Section removed four days after burn, because child was running temperature and exhibited signs of infec- 
tion a. Tanned membrane b Hair follicle c New epithelium, spread out irregularly on connective 
tissue d. Exudate of polymorphonuclear leucocytes e Sweat glands showing infiltration of polymor- 
phonuclear leucocyfes and evidence of infection f. Small capillary containing numerous polymorpho- 
nuclear leucocytes. 


2 
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knee. Epithelial and fascial tears in the popliteal space were created during 
this procedure and immediate skin grafts applied with a successful outcome. 
We now have an excellent anatomical and functional result. 

Blood Chemistry . — The urea nitrogen content and blood sugars have been 
taken on a considerable number of these cases. We have found a slight 
preliminary rise of the blood sugar within normal limits. Urea nitrogen has 
in general been lower than normal, save where death was imminent. Never 
has it been higher, however, than 15 mg. per ioo c.c. of serum. 

CONCLUSIONS 

1. The use of tannic acid is a distinct advance in the treatment of 
cutaneous burns. 

2. The systematic treatment of fluid depletion is of great value. 

3. Patients with third degree burns often have late elevation of tem- 
perature and exhibit signs of infection. Life may be prolonged in these 
cases by removing the tanned membrane and treating infection. 

4. Skin grafts should be applied soon after sloughs separate. 

5. In children with circular burns of the extremities, caution should he 
exercised in attempting to correct deformities. 

6. In deep burns of small surface area immediate debridement, associated 
with skin grafting, may be of value. 
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BURNS TREATED BY TANNIC ACID* 

By Claude S. Beck, M.D. 

AND 

John H. Powers, M.D, 

OF Cleveland, Ohio 

The treatment of burns liy the application of tannic acid, proposed by 
E. C. Davidson," is a noteworthy contribution to medical therapy. The 
method consists in the application to the burned area of compresses saturated 
with two and one-half per cent., freshly prepared, aqueous solution of tannic 
acid. An innocuous coagulum of the burned protein is thereby produced 
which, when exposed to dr}’’ air, forms a parchment-like surface over the 
burn. This protective covering renders the area insensitive and prevents the 
loss of body fluid. The method was applied by Davidson in the treatment 
of twenty-five cases and his conclusions were as follows: i. The -preliminary 
treatment of burns with tannic acid compresses, followed by exposure to air, 
lessens toxaemia. 2. After coagulation of the devitalized tissue with tannic 
acid, the application of a wet boric-acid dressing apparently causes a return 
of toxic symptoms, 3. Tannic acid as an initial dressing on a burn is 
analgesic. 4. The subsequent use of the open-air method causes minimal 
trauma and promotes general comfort. 5. The local astringent effect prevents 
the loss of body fluid. 6. Secondary infection is markedly limited by the 
absence of a favorable nidus for bacterial growth. 7. Scar tissue formation 
has been less marked than that observed after treatment by other methods. 
8. The protective layer of coagulated protein forms a scaffold for the growth 
of young epithelial cells over the denuded surface. 

The purpose of this report is to record additional cases treated by tannic 
acid and to suggest a slight modification in the method of applying it. 

The Method of Treatment . — The method as described by Davidson is as follows: 
“ As soon as the patient is seen, he is given a relatively large dose of morphine sulphate 
hypodermically (for an average adult one-quarter grain) to alleviate the intense pain. 
The burned area is then covered with dry sterile gauze pads which are held in place by 
sterile gauze bandages. This dressing is then soaked with a 2.5 per cent, aqueous 
solution of tannic acid. This is thought to be the most desirable concentration, although 
solutions as dilute as 0.75 per cent, and as concentrated as 5.0 per cent, have been used 
in some cases described. It is essential that the tannic acid solution be made up fresh 
just before use, because it deteriorates upon standing with the formation of the far less 
astringent gallic acid. In order to prevent the deep caustic tissue injury found by 
Schuetz^ to follow the application of concentrated tannic acid, small sections of the 
dressing have been opened for inspection at the end of twelve hours, eighteen hours, and 
again at the end of twenty-four hours. As soon as the part is found to have assumed 
a light brown color, all dressings are removed. In order to facilitate removal of the 
dressings without pain to the patient and w'tho ut causing further trauma, it has been 

* From the Department of Surgery, The Lakeside Hospital and The Western Reserve 
University School of Medicine. 
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found desirable to wet the gauze with fresh tannic acid solution shortly before this is 
done. The wound is thereafter left exposed to the air, but is carefully protected from 
mechanical injury, chilling, and bacterial invasion by a suitable cradle draped with 
sterile linen. In the more serious cases artificial heat has been supplied by placing within 
the cradle so prepared one or more ordinary electric light bulbs. In a few cases 5 per 
cent, tannic acid ointment (made with equal parts of vaseline and lanolin as a base) was 

substituted for the aqueous solution. Although it appeared to 
have a definitely beneficial effect, it is far less efficacious than 
the former. The chief value of the ointment is in its use about 
the eyes, where the astringent solution cannot be used with 
entire safety. One of the most essential features of the 
management of all burn cases is that of keeping up the fluid 
balance in the body. This is accomplished by forcing fluids 
by mouth, where possible, or by hypodermoclysis, protoclysis 
or intravenous infusions according to the special indications 
in each case. Blood transfusion has been employed in some 
of these cases, apparently with favorable effects.” 

Coagulation of the burned tissue should be pro- 
duced as rapidly as possible. A more intimate contact 
between the burn and tannic acid can be produced by 
spraying the burn frequently by an atomizer contain- 
ing the solution. The burn is covered with a fine 
spray every half hour until the surface becomes brown 
or black. Blebs are opened as soon as they form and 
the epidermis is removed wherever it separates. The 
burn is exposed continuously to dry heat. Exposure 
to air seems to facilitate the process of tanning and 
exposure to heat hastens drying of the coagulum. 
An extensive burn can be coagulated completely in 
sixteen hours. A smooth indurated surface is 
produced which is entirely insensitive. If tannic acid 
be applied by compresses, the coagulum sometimes 
the emdermi-s and"derra?syco? adheres to the comj^ress which, when removed, 

agulated by tannic acid and , r 

subsequently exposed to dry Icaves a raw surfacc. The Spray IS an improvement 
adhereiu*totheunderiyingfae in the method of applying the solution. Ointments 

In deep-seated burns serum or ^ r i.-i 

pus may collect beneath the Containing tannic acid were of relatively little value. 

vai. This can be done by If the bum involve the cycs, lips, nose and ears, 

min takirfrom^themidimlof these parts caii be treated readily by a fine spray of 

the epigastrium, Case IV.) solution. The coaguluiii should be dried as early 

as possible. If the burn involve the subcutaneous tissues, several da3^s may 
elapse before the surface becomes dry. We have found that the ordinary 
electric heater facilitates drying. 

Toxaemia usually disappears three to five days after the burn is sustained 
depending upon the extent of the burn, the rapidit}'- and degree of coagulation, 
blood concentration, excretion, etc. After this period has passed, the question 
arises as to the proper time to remove the coagulum. If the epidermis alone 
be involved, the crust separates at its margin as the new epidermis grows 
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beneath it. The crnst, in the absence of infection, affords an excellent protec- 
tive covering under which epithelium rapidl}^ grows. It acts as a splint to the 
wound much as ambrine and other paraffin dressings do. The crust should 
not he disturbed until it separates. In extensive burns which involve only 
the epidermis, the crust will separate after two weeks, disclosing a nicely 
epithelialized surface. Where both layers of the skin are destroyed the crust 
remains firmly adherent to the underlying tissue. Fig, r. In such cases 
regeneration of epithelium takes place only from the periphery and this is 
a relatively slow process. It may he advisable, in such burns, to remove the 
crust after two weeks and place grafts upon the base. If it is not feasible 
to graft the entire area because of its extent, that portion of the crust upon 
which the patient rests may be left in place while the accessible areas are 
grafted. After these grafts have taken, the remaining crust may be removed 
and grafting completed. Pus ma)^ collect beneath the crust and this will 
necessitate its early removal. The crust can be removed by softening it with 
vaseline and cutting it free where it is attached to the subcutaneous tissue. 

Report of Cases. — Case I. — A well-developed man, aged fifty-five, was burned in an 
explosion of illuminating gas. In his escai)e from the flame he fell one flight of stairs 
and became unconscious. When seen in the hospital one and one-half hours later, he 
was suffering intense pain; 0.015 gm. morphia was given. The burn was extensive. It 
included the entire body surface above the waist line except the area protected by the 
suspenders. The fingers, hands, forearms and areas on the face were burned to the 
underlj’-ing muscle; elsewhere, including the upper arms, chest, back, neck, face and 
ears, the burn involved the epidermis and to a large extent also the dermis. The lips 
and mouth were burned deeply. The patient was in a mild degree of shock. The body 
surface was cold and clammy; the pulse rate was 52; the blood-pressure was, systolic 
no, diastolic 64. The mental condition was clear. The presence of deep-seated abdominal 
tenderness indicated the possibility of intra-abdominal injury ; pain was present over 
several ribs, but there was no definite evidence of fractures. The red cell count was 
4,520,000, white cell count 14,400, liEcmoglobin 70 per cent. The blood urea was 80.2 
mg., uric acid 5.3 mg., and blood sugar 170 mg. per 100 c.c. The urine sho\ved a heavy 
trace of albumen, no sugar, many casts, a few white cells and no red cells. 

Compresses saturated with 2.5 per cent, aqueous solution of tannic acid were applied 
to the burned areas about four hours after the burns were received. The patient was in 
great agony; o.oi gm. morphia was given. During the first twenty-four hours an attempt 
was made to keep the patient warm; 0.025 gm. morphia was required, and 9400 c.c. of 
fluid were taken. The patient vomited a small quantity of blood during this period. 
The compresses were saturated several times with the solution of tannic acid. The 
patient gradually became more comfortable. The compresses were removed after twenty 
hours. The burned area was indurated and light brown. Numerous large blebs under 
the epidermis were removed and these areas presented no discoloration. The patient at 
this time had little pain and during the second day received only o.oi gm. morphia. Five 
per cent, tannic acid ointment was applied to the mouth, face and ears, and compresses 
were reapplied to those areas where blebs were present. Elsewhere the burn was exposed 
to dry heat. The patient received 6600 c.c. of fluid during the second day. The tempera- 
ture was 37.8° C. and the pulse was 80. The red cell count was 6,952,000, white cell 
count 22,000, haemoglobin 120 per cent. The urine contained no albumen, no sugar, 
a few casts, a few white blood cells and no red blood cells. Regardless of the high fluid 
intake, the blood was becoming concentrated. 
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Fig. 2.— Case II. a. The burned area coagulated by tannic acid. The crust is intimately adherent and furnishes an excellent protective covering, b The crust after 
exposure to dry heat. It is beginning to separate at the edges where new epithelium has grown beneath it. c The appearance after thirteen days The crust has been 
removed and the surface is covered with epithelium. 






BECK AND POWERS 


During the third and fourth days the burned area was exposed to dry heat. The 
surface now became a well-defined dark crust resembling parchment. It, however, 
did not become completely dry. The patient did not complain of local pain, but abdominal 
distress, anxiety, and restlessness developed and these required increasing quantities of 
morphia. On the afternoon of the fourth day he vomited large quantities of fluid con- 
taining blood. Toxicity increased. The red cell count -was 6,400,000; haemoglobin 105 
per cent. ; the blood urea was 200 mg., uric acid 8.1 mg. and sugar 100 mg. per 100 c.c. 
The urine showed no change. Death occurred on the fifth day. The terminal blood urea 
was 280 mg., uric acid 6 mg. per 100 c.c. Necropsy was not obtained. 

Comment . — Toxaemia developed regardless of the application of tannic 
acid.'' The burn, however, was extensive and deep, and, furthermore, it was 
not known what internal burns were sustained. The coagulum did not 
become completely dry. Difficulty in drying the crust was experienced also 
in later cases of deep burns. 

Case II. — A well-developed man, aged thirty-eight, received a superficial burn 
with boiling water over the arm, .shoulder and neck. The burn was treated with vaseline 
gauze for three days before admission to the hospital. During this period the patient 
suffered intense pain. After admission the blebs were opened, the loose epidermis was 
removed, and compresses of tannic acid were applied. When the burned area was com- 
pletely tanned, it was exposed to air and the surface became dry. Pain completely disap- 
peared. The temperature dropped from 39° C. to 37° C. and subsequently remained at 
the normal level. The blood urea and uric acid were slightly elevated for three days 
and then became normal. The urine was normal. 

The tanned crust was intimately adherent and furnished an excellent protective 
covering to the burn. Fig. 2a. As new epithelium formed beneath the crust, the edges 
gradually separated and were e.xcised. Fig. 2b. The remaining crust was softened with 
vaseline on the thirteenth day and removed without difficulty. Fig. 2c. The surface was 
everywhere covered with new epithelium except over one small area at the elbow, where 
the burn involved both layers of the skin. Exposure to the air was painful and saline 
compresses were used to protect the new epithelium. They were removed after twelve 
hours and the patient was discharged. 

Comment . — This case illustrates the striking decrease of pain following 
the application of tannic acid. This is an important feature of this method 
of treatment. It also demonstrates the rapid growth of epithelium beneath 
the crust when only the epidermis is destroyed. 

Case III. — ^A well-developed boy, aged thirteen, was burned by flaming gasoline 
over the abdomen, chest, shoulders, neck and face. Fig. 3a. The area as calculated 
was one-seventh of the body surface.! The burn extended into the subcutaneous tissue 
over the chest, neck and areas on the face; elsewhere the skin alone was involved. 
The patient was brought to the hospital one-half hour after the accident occurred and 
compresses of tannic acid were applied immediately. At that time he was in severe 
pain and 0.03 gm. codein was given ; the skin was cold ; he did not respond to questions. 
The face was greatly swollen and blebs were appearing under the epidermis. The 
temperature was 37.2° C. and the pulse rate w'as 70. One hour after admission the red 
cell count was 5,520,000, white cell count 34,000, and hsemoglobin 95 per cent. The 
blood urea was 33 mg. and blood sugar 160 mg. per 100 c.c. The urine showed traces 
of albumen and sugar, a few white blood cells, no red cells and no casts. 

During the first twenty-four hours the face and scalp became markedly swollen. 
An effort was made to keep the patient warm. About 5000 c.c. of fluid wer e taken. 

fThis was calculated by accurately tracing the burned surface and measuring the 
area by a planimeter. The total body surface was computed by DuBois’ formula ! 

24 



Fig. 3. — c. The crust has been removed. The superficial burn is covered with new epithelium. The dark area represents a granulating surface which formed where both 
layers of skin were destroyed. This subsequently was grafted, d. The appearance two months after the burn was received. 
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Early in this period it was noticed that the compresses did not come into intimate 
contact with the burned area. They were, therefore, removed and tanning henceforth 
was carried out by spraying the parts with tannic acid solution from an atomizer. The 
surface was exposed to dry heat. Delirium developed and towards the end of the first 
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day the temperature was 39.7° C., pulse rate 153, red cell count 6,300,000, white cell 
count 38,000, haemoglobin 115 and blood urea 42 mg. These determinations were higher 
on the first day than they were during the subsequent clinical course, Fig. 4. The 
burned area after the first twenty-four hours was covered with a darlr brown crust 
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which was intimately adherent and, in spite of exposure to dry heat, remained cool and 
moist. Fig. 3a. It was painless to touch and the patient suffered no discomfort. 

The condition improved towards the end of the second day. Delirium disappeared. 
He vomited once but the vomitus did not contain blood. The temperature was 39° C., 
pulse 124, red cell count 4,500,000, white cell count 26,000, haemoglobin 94 per cent. ; the 
blood urea was 32 mg. and blood sugar 150 mg. per 100 c.c. The crust was black and 
continued to be cool and moist. Dry heat was continued. There was no pain. Five 
litres of fluid were taken and about the same amount was administered daily during 
the succeeding period. 

During the next two days the condition was one of constant improvement. At the 
end of the fourth day the temperature was 38.3° C., pulse 90, red cell count, 5,200,000, 
white cell count 13,000, hsemoglobin 100 per cent.; the blood urea was 20 mg. and 
blood sugar was 90 mg. per 100 c.c. The urine contained a few white blood cells, no 
sugar and no albumen. The crust was almost completely dry. It was insensitive and 
afforded an excellent protective covering. Fig. 3b. 

' The tanned crust over the area of superficial burn gradually separated at its margins 
showing newly formed epithelium beneath it. This was removed as it separated. Serum 
and pus collected under the area that was burned more deeply, and on the tenth 
day there was a rise in temperature, pulse rate, white cell count and blood urea, Fig. 4. 
This change was due to the presence of infection and it was decided to remove the 
crust. This was the area which subsequently had to be grafted. Fig. 3c. Vaseline was 
spread over the crust. Twenty-four hours later it was soft and could be removed with 
little difficulty except in the areas where the burn was deepest. Here the crust had 
to be cut away. This newly exposed surface was sensitive to the air and the patient 
complained of being cold. It was cleansed with compresses of saline and Dakin’s 
solution applied alternately. The temperature, pulse rate, white cell count and blood 
urea began to fall after removal of the crust and evacuation of the pus. On the twenty- 
fifth day full thickness pinch grafts were placed on the granulating base. To prevent 
contracture of the neck the patient was placed on a Bradford frame with the 
head hyperextended. 

Slight contraction of the neck occurred. The patient was discharged from the 
hospital about two months after admission. Fig. 3d. 

Comment . — This patient recovered from a burn which seemed sufficiently 
extensive to be fatal. The toxaemia and blood concentration, however, strik- 
ingly decreased during the first four days. This was indicated by determina- 
tions of the blood urea, red cell count, hsemoglobin and white cell count. 
This early improvement in the condition, undoubtedly, can be attributed to the 
action of tannic acid in converting the burned tissue into an innocuous coagu- 
lum which prevented the loss of body fluid. It was for the same reason also 
that the injury suffered by the kidneys was slight. The urine did not contain 
red blood cells or casts, and the presence of albumen, sugar and white blood 
cells was transient. 

The value of the spray in applying tannic acid to the face around the eyes, 
nose, mouth and ears was demonstrated by early tanning of these parts. This 
method is more efficacious than the use of compresses or ointments. 

The rapidity with which the coagulum dries varies with the depth of the 
burn. If the burn involves only the epidermis, the coagulum can be dried 
in a day, but if it involves the subcutaneous tissue the crust remains boggy 
for several days. There probably is some absorption from the crust as long 
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as it contains moisture. Certainly, if the crust be moistened with compresses 
of boric acid after it is dried, absorption will occur as indicated by the 
development of toxaemia in Da^ddson’s cases. For this reason the crust 
should he dry. If serum or pus collect beneath the crust, absorption will take 
place. This occurred in the above case on the tenth day and disappeared 
after the crust over these infected areas was removed. 

Case IV. — A girl, aged four and one-half, received an extensive burn over the 
body, legs, arms, and face from her clothes which caught afire. Fig. 5. The burned 
area as accurately calculated was 28 per cent, of the body surface. The burn seemed 
to involve both epidermis and dermis. She was admitted to the hospital about one hour 
after the accident occurred. At this time the temperature was 36 . 6 ° C, pulse rate 100, 
respirations 20; white cell count 48,900, red cell count 5,610,000, hremoglobin 116 per cent.; 
the blood urea was 30 mg., uric acid 1.2 mg., and blood sugar 170 mg. per 100 c.c. She 
was in severe pain ; the skin was pallid, cold and clammy. 

The blebs that appeared under the epidermis were opened and strands of epidermis 
that had separated were removed. The burned areas were sprayed with 2.5 per cent, 
aqueous solution of tannic acid every hour during the first day and exposed to dry heat. 
The urine obtained about eight hours after the burn was received contained sugar but 
was otherwise normal. Fluids were retained by mouth and rectum; 3100 c.c. were 
given during the first fifteen hours. 

Towards the end of the first day the temperature rose to 3P.8° C., pulse 120, respira- 
tions 30, white cell count 36,600, red cell count 6,600,000 and hfemoglobin 121 per cent. 
The burned area was covered with a dark brown crust, and the patient seemed to be 
in no discomfort. The fluid intake was 2500 c.c. 

On the third day the temperature was 37.5° C., pulse rate 114, respirations 24, white 
cell count 13,000, red cell count 5.050,000, haemoglobin 108 per cent. The urine con- 
tained albumen, sugar, white blood cells, red blood cells, no casts. The fluid intake was 
2100 c.c. The child was somewhat listless and suffered no pain. Towards the end of 
the third day the patient refused water by mouth; she vomited fluid containing blood; 
drowsiness increased and death occurred. 

Necropsy findings were charring of the tongue, acute inflammation of the trachea, 
oesophagus, stomach and duodenum, with multiple ulcers of the stomach and duodenum, 
oedema and congestion of the brain, congestion of the lungs, fatty infiltration of the liver 
and congestion of the kidne}"S. A post-mortem specimen of blood contained 85 mg. 
of urea and 3.8 mg. of uric acid per 100 c.c.. Fig. 4. 

Comment . — This patient sustained a fatal burn involving 28 per cent, of 
the body surface. In children a bum involving one-seventh of the body 
surface is considered fatal, whereas in adults a burn involving one-third of 
the body surface is considered fatal. In children a burn of apparently slight 
severity sometimes may be fatal. 

At the beginning of the third day the patient seemed to be recovering 
from the initial shock. The blood concentration, as indicated by the haemo- 
globin content and the red cell count, was approaching normal. The white 
cell count had fallen from 48,900 on admission to 13,000. The presence of 
drowsiness, however, indicated toxaemia and this, after it was first noticed, 
seemed to develop quickly. It is probable that bleeding followed by trans- 
fusion would have been beneficial in this case. The necropsy findings, as 
listed above, are characteristic lesions of extensive burns, Bardeen.^ 
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Case V.— A woman, aged twenty-nine, received burns of both hands while 
attempting to remove the clothes from her child (Case IV). The burn extended from 
the wrists over the entire surface of the fingers and the palm of each hand. It involved 
chiefly the epidermis but in a few places the dermis was also destroyed. Large blebs 
formed within the first few hours. These were opened. The epidermis of the palms 
and fingers separated and was removed; the nail of the right index finger was lost. 
Pain was intense and required morphia. Upon admission to the hospital, the red cell 
count was 5,290,000, white cell count 17,200, haemoglobin 109 per cent. The blood urea 
was 21.0 mg., uric acid 1.4 mg., and blood sugar 180 mg. per 100 c.c. The urine contained 
albumen and sugar, no blood cells and no casts. 

The hands were soaked intermittently in tannic acid solution, and at the end of 
twenty-four hours the burned areas were well encrusted. Fig. 6. Pain almost entirely 
disappeared. At this time the red cell count was 4,960.000, white cell count 19,400 and 
haemoglobin 97 per cent. The blood sugar became normal and sugar disappeared from 
the urine. During the ne-xt five days the urine contained albumen, a few red cells, a 
few white cells, no casts. The urea and uric acid content of the blood remained normal. 

The hands were kept dry and the crust began to separate at its edges almost imme- 
diately after it became dry. Epidermis regenerated rapidly beneath the crust and the 
burn was healed almost completely after two weeks. Skin grafting was not necessary. 
There was no contracture of the fingers. 


Comment . — The absence of pain was striking in this case. There was not 
the slightest discomfort after the coagulum had formed. The growth of 
epithelium beneath the crust was rapid. The absence of contracture is 
noteworthy. 


Case VI. — A well-developed man, aged forty-one, was burned over the back, left 
chest, and left arm, Fig. 7. Both layers of the skin weie destroyed and the head of 
the radius was exposed. On arrival at the hospital one hour after the burn was received, 
the patient was suffering severe pain. Repeated doses of morphia were required. The 
temperature and pulse rate were normal ; the patient showed no signs of shock. The red 
cell count was 6,848,000, white cell count 17,800, hsemoglobin 90 per cent. The blood 
urea was 70 mg., uric acid 3.8 mg., creatinine 2.2 mg., and sugar 120 mg. per 100 c.c. 
The urine contained albumen, but no sugar, blood cells, or casts. On the following 
day blood cells and casts were present. 

Blebs were opened and loose epidermis was removed. Tl7e burned areas were sprayed 
with tannic acid and exposed to dry heat. At the end of twenty-four hours a moist brown 
crust had formed. The temperature on the first day was 39° C. and the pulse rate 130. Fre- 
quent doses of morphia were neces.sary. Eight litres of fluid were taken. At the end of 
four days the red cell count, white cell count, hiemoglobin, and blood chemistry dropped 


to normal. Fig. 4. Casts and blood cells disappeared from the urine. The temperature 
frequently reached 40° C. during the first week and gradually thereafter dropped to 38 C. 

The treatment subsequently consisted in exposing the burned surface to dry heat and 
forcing fluids. After the first week pus began to collect in places under the margins 
of the crust on the hand and forearm. Here it was excised and the surface was covered 
with rubber tissue. After three weeks the remaining crust on the arm and the anterior 
portion of the chest and abdomen was removed. Because of the depth of the burn only 


a small proportion of the surface was epithelialized. The base tos treated with com- 
presses of saline and Dakin’s solution, and at the end of one month full thickness pinch 
grafts were placed. While these grafts were taking it was necessary for the patient to he 
on his back. The crust over the back, therefore, was not removed except where pus 


collected. When the patient could lie on the abdomen, the remainder of the crust on 
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the back was removed and Uie surface prepared for grafting. The wound everywhere 
became epithelialized. 

Comment . — This patient recovered from a deep and extensive burn, 
loxsemia disappeared in four days. The clinical course was not without pain. 
Both layers of the skin were destroyed over an extensive area and regenera- 
tion of epidermis beneath the crust was slow. Almost the entire area was 
grafted. The crust over the back was useful to support the patient while the 
grafts on the chest and abdomen were taking. 


Case VII. — A well-developed boy, aged three and one-half, was burned by boiling 
water over the left forearm, hand, left flank, thigh, buttock, back, abdomen and perineum. 



Fig. 8 — Case VII The extent of the burn and the appearance of the crust on the second day. 


Fig. 8 . On admission to the hospital one hour later, he was in acute pain. One-half grain 
codein was given. The burn involved both layers of the skin but notvhere extended into 
the subcutaneous tissue. The child was placed between sterile sheets ; blebs were opened 
and loose skin was cut away. An electric heater and a cradle with lights were arranged 
to keep him warm. The burned area was sprayed with a fresh solution of 2.5 per cent, 
tannic acid every half hour. During the first twenty-four hours the temperature rose to 
39° C. and the pulse to 100. The red cell count was 7,190,000, white cell count 28,600. 
The blood urea was 24 8 mg. and the uric acid 1.9 mg. per 100 c.c. The urine showed no 
albumen, no sugar and no cells. Pain entirely disappeared and the child dozed a large 
part of the time. About four litres of fluid were taken. 

On the second day the burn was covered with a broxvn crust. -A few blebs had 
formed. These were opened and the loose epidermis excised. The temperature was 
39.5° C., pulse no, red cell count 6,220,000, white cell count 18,200. The blood urea was 
30.3 mg., creatinine 1.4 mg. and blood sugar 66 mg. per 100 c.c. The urine showed 
a trace of albumen, no sugar, no cells and no casts. Two litres of fluid were taken. 
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Oil the third day the burned area was well iiicrustcd, dry and entirely insensitive 
The temperature continued to rise and reached 40.5° C., pulse 146. The red cell count 
dropped to 5,340,000, white cell count 7,350. The blood urea was 31.9 mg., creatinine 1.5 
mg. and sugar 79 mg. per 100 c.c. The urine showed a heavy trace of albumen, no sugar, 
no cells and no casts. Two litres of fluid were taken. The patient was in no pain but 
was somewhat drowsy. 

During the subsequent nine days the temperature varied from 38.5° C. to 40.5° C. 
and the pulse from 120 to 150. The red cell count remained normal. The blood chemistry 
remained normal. The white cell count was elevated because of absorption of serum and 
pus which collected beneath the margin of the crust. 

On the twelfth day the crust was removed and the surface dressed with compresses of 
Dakin’s solution. The temperature and pulse thereafter began to fall and six days later 
were normal. 

The dermis was not so extensively destroyed as to require grafting. Such areas were 
cpithelialized from the margin and the wound was healed completely within five weeks. 

Comment . — The burn was followed by an immediate rise in the concen- 
tration of the blood as indicated by an increase in the red cell count. After 
the burn had become incrusted, the red cell count strikingly fell to normal. 
The patient was somewhat drowsy, but the urea content of the blood indicated 
little toxaemia. Toxaemia, undoubtedly, would have become pronounced had 
not the burned tissue been rendered innocuous by tanning. The increased 
temperature that persisted during the first two weeks probably was produced 
by serum and pus that collected beneath the crust. After the crust was 
removed and compresses of Dakin’s solution applied', the fever subsided. 

Case VIII. — A well-developed man, aged forty-one, was burned in an explosion of 
illuminating gas over portions of the face, neck, arms, forearms, hands, chest, abdomen 
and back. The burn was extensive but superficial and involved only the epidermis. When 
seen at the hospital one-half hour later he was suffering severe pain and 0.015 gm. morphia 
was given. The temperature and pulse Avere normal. Blebs were opened and loose epi- 
dermis was removed. The burned area was sprayed frequently with tannic acid and 
exposed to air. The relief from pain was striking. Two hours after the accident 
occurred the red cell count was 5,418,000, white cell count 13,800 and haemoglobin 123 
per cent. The blood urea was 31.2 mg., uric acid 2.2 mg., creatinine i.o mg. and sugar 
no mg. per 100 c.c. 

Six hours later a light brown coagulum was formed. Spraying was discontinued after 
twenty-four hours. The coagulum became a crust that was black, dry and firmly adherent. 
The fluid intake was seven litres. The temperature was 39° C. and the pulse rate was 96. 
The urine contained white blood cells, no albumen, no sugar. The patient was entirely 
free from pain. 

On the second day the red cell count was 4,448,000, white cell count 15,000 and hremo- 
globin 95 per cent. The blood urea was 26.1 mg., uric acid 2.0 mg., creatinine i.o mg. and 
sugar 140 mg. per 100 c.c. The temperature was 38.0° C. and the pulse rate was 90. 

During the next ten days the temperature was about 38.0° C. and the pulse rate about 
CO. The crust was dry. There was no absorption. Blood studies were normal. There 
was no discomfort. The crust was removed as new epithelium grew beneath it. Healing 
was complete in three weeks. 

Comment . — This burn, although superficial, was extensive. The relief 
from pain was striking after tannic acid was applied. Toxaemia did not 
develop. The red cell count and the hcemoglobin content became normal as 
soon as the burn was tanned. 


34 



BURNS TREATED BY TANNIC ACID 

Discussion . — The striking and most important features of the tannic acid 
treatment are; i, the control of toxicit)’-; 2, the simplicity of method; and 3, 
the comfort of the patient. 

The degree of toxgemia seems to be less marked in cases treated by tannic 
acid than in cases of similar severity treated by other methods. Cases for 
accurate comparison, however, are not available. In severe burns treated by 
tannic acid the urea, uric acid and sugar content of the blood attain a high 
level during the first twenty-four hours. After this period they begin to fall 
and they usually are at the normal level on the fifth day. Exceptions to this 
were present in the fatal Cases I and IV. The red cell count and the 
hasmoglobin content of the blood begin to fall after the first day when they 
are at their highest levels, and within a few days they are normal. 

Superficial burns treated by tannic acid show little or no toxsemia. If the 
crust remains dr}'-, the temperature, pulse and white cell count early become 
normal. If serum and pus collect beneath the crust, the temperature, pulse 
and white cell count become elevated, and when this occurs the crust should 
be removed. In deep burns some toxcEinia may develop. Tbe coagulum of 
deep burns dries slowly and it seems that some absorption takes place as 
long as the crust is moist. 

The partial prevention of toxcemia seems to depend upon two factors. 
Precipitation of the protein and drying of the coagulum render the burned 
tissue innocuous, so that it is not absorbed. The almost waterproof covering 
afforded by the crust prevents loss of fluid'and if large quantities of fluid are 
taken, the blood does not become concentrated. 

The care of the patient becomes a relatively simple matter. There are 
no traumatizing dressings and no weeping wounds. Coagulation of the 
burned area by spraying tannic acid on it is easily accomplished and subse- 
quent exposure to air and warmth without dressings is tolerated well by the 
patient. In first degree burns the crust is displaced by the new epithelium 
as it grows beneath it. In deeper burns the crust can be removed by softening 
it with vaseline and cutting it away. After its removal the base can be 
prepared for skin grafting by compresses of saline or Dakin’s solution. 

Without exception the discomfort from the burn was decreased after the 
application of tannic acid. The decrease in the degree of pain was affirmed 
by every patient and was experienced within a few hours after the application 
of tannic acid was begun. The tanned area becomes entirely insensitive due 
to the local analgesic action of tannic acid. It is possible for the patient to 
lie on the incrusted area without pain. In view of the discomfort that usually 
accompanies "burns treated by other methods, the absence of pain alone in 
burns treated by tannic acid gives the method a conspicuous place in therap\ . 

The treatment of burns by tannic acid should be popularized. The solution 
can be made by the laity by mixing four teaspoonfuls of the dry powdei in a 
glass of water. This will make approximately a two and one-half pei cent. 
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solution. Tannic acid is easily procured and can be kept indefinitely as a 
powder. It should form an important adjunct to the equipment of first-aid 
stations of steel mills, mines, factories, etc., so that immediate application, 
either by means of compresses or the spray, could be carried out. 
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Within recent years the study of calcium and phosphorus metabolism 
has attracted considerable attention. Very little of this work, however, has 
lieen directed to the role played by these salts in the process of ossification 
after fractures. Considerable research has been done on the growth and 
development of bone along purely histological lines, but investigations into 
the nature of the bio-chemical jirocesses which govern normal and abnormal 
ossification have been few. A stud}! of these processes must involve a 
consideration of the metabolism of calcium and phosphorus since these sub- 
stances constitute the major portion of the bone salts. 

In 1924, Peterson reported the results of “ A Clinical Study,” and “ An 
Experimental Study of Ununited P'ractures with Special Reference to the 
Inorganic Bone-forming Elements in the Blood Serum.” He placed con- 
siderable emphasis upon the part played by calcium and phosphorus in bony 
union after fractures. Pie found that in many cases of non-union, “ there 
is an underlying basis — which is made manifest as a deficiency in the 
concentration of the inorganic bone-forming elements of the blood.” This 
deficiency existed in either a subnormal calcium or phosphorus content of the 
blood serum. Peterson used an empirical equation which he called the 
calcium-phosphorus product in order to show this deficiency. The product 
is obtained by multiplying the calcium by the phosphorus, both in milligrams 
per 100 c.c. of serum. The optimum jDroduct for healing he thought to be 
between thirty-five and forty, while in those patients with non-union a 
product of less than thirty was the rule. Little healing took place with a 
product between thirty and thirty-five. He found that when this deficiency 
was corrected union took place. The cases could be divided into two groups : 
(i) those who clinically show no callus and who chemically show a low 
calcium; and (2) those who show callus and in whom a low phosphorus 
is found. 

This series of studies has been undertaken to determine whether various 
pathological processes involving the bony skeleton aflfect this metabolism. 
We hope to study a series of fractures, of bone infections, and of bone 
dystrophies. In this paper we are reporting the calcium and phosphorus con- 

* Read before the Philadelphia Academ3^ of Surgery, klarch i, 1926. 
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tent of the serum in a small series of fractures which occurred, so far as we 
were able to ascertain, in otherwise normal individuals. 

We were interested in the question as to whether or not this estimation 
might prove of clinical value in determining which cases would have dela3'ed 
or non-union and in studying the methods by which a faulty metabolism 
might be corrected. 

Since the work of Petersen had raised in many surgeons’ minds the 
question as to whether or not it would be possible to hasten bony union by the 
administration of calcium and phosphorus to patients with fractures, it might 
be well to discuss briefly the metabolism of these agents. Telfer has shown 
that the amount of calcium and phosphorus eliminated depends upon the 
amount ingested. With a diminution in the intake of the elements there is a 
corresponding fall in the amounts excreted. When an excess of calcium is 
present in the ordinary diet there results an increased excretion of calcium in 
the feces with only a very slight rise in the urinaiy calcium. This increase 
of urinary calcium indicates increased calcium absorption, but as deWesselow 
has shown, this must be quite transitory since it is extremely difficult to raise 
permanently the calcium content of the blood. The effect of intravenous 
injections of calcium is transitory and deWesselow and others have failed 
to find any rise in the blood calcium after the ingestion of calcium salts. 
The effect of an increase of calcium in the ordinary diet results in an increase 
of the phosphorus in the feces and a decrease of it in the urine. The simple 
addition therefore of an excess of calcium to the diet tends to restrict the 
phosphorus to the intestinal contents, where it is eliminated as tri-calcium 
phosphate. For example, the addition of ten grams of calcium carbonate to 
the diet, per day, results in a decrease by one-half of the urinary phosphorus 
with the resultant increase of fecal phosphorus. 

Telfer and Paton, during some experiments on calcification in dogs, 
found that 88 per cent, of the phosphorus ingested was excreted in the urine. 
On the same diet with the addition of a large excess of calcium lactate only 
15 per cent, of the ingested phosphorus appeared in the urine, but a greatly 
increased amount was found in the feces. They found that when a large 
excess of calcium was added to a diet deficient in fat, the urine can be 
rendered phosphorus free, thus preventing any phosphorus absorption. The 
degree of deviation of the phosphorus to the urine is roughly proportional 
to the amount of fatty acids in the feces and consequently to the extent to 
which fatty acids have displaced phosphoric acid from its normal combination 
with calcium in the intestine. The excess of phosphorus over the equivalent 
amount of available calcium is absorbed and a small proportion of this may 
be retained, the major portion, however, is excreted in the urine. 

All evidence seems to point to the fact that, after the ordinary diet, only 
a very small portion of the calcium ingested is ever absorbed and that the 
total amount of calcium and phosphorus eliminated by the feces and the urine 
is nearly proportional to its intake. It will thus be seen that the addition of 
these elements to the diet indiscriminately may not only produce no beneficial 
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results, but it may even prove harmful in that a negative balance may 
actually occur. 

The ordinary diet contains sufficient mineral matter for body metabolism. 
Whether or not this can be utilized, of course, is another matter. The problem 
as it relates to fractures is one of fixation of the absorbed calcium and 
phosphorus in the bony skeleton. Deficient fixation may be the result of 
defective absorption. Telfer and Paton have shown that the fixation of 
phosphorus in the bony skeleton was dependent upon a simultaneous fixation 
of calcium. The two elements are so closely interdependent in their excretion 
and utilization that the metabolism of one cannot be considered without that 
of the other. 

Telfer, and later Orr, Holt, Wilkins, and Boone have shown that the 
factor above all which favors a solution of the calcium phosphate in the 
gastro-intestinal tract is acidity. The absorption of calcium is initially depen- 
dent upon the free acid of the gastric juice and foods that are acid-forming 
evidently increase calcium retention and fixation. Collip has recently demon- 
strated the value of a parathyroid extract given subcutaneously in increasing 
calcium concentration in the serum of the blood. It may be that this extract 
will prove of value in those cases where an increase of calcium is desirable. 
Alkalis or base-forming foods have a contrary efifect. Absorption therefore 
is normally restricted by the alkaline reaction of the intestinal secretions. 
They found that the absorption of phosphorus occurs freely even under 
pathological conditions and is difficult to restrict except by the addition of 
a large excess of calcium to a diet relativel)'- poor in phosphorus. If the 
calcium retention can be increased, increased phosphorus retention will follow 
since calcium fixation is necessary before phosphorus retention can occur. 

Since the phosphorus of most diets is in excess of the calcium, the 
conversion of the calcium which escapes absorption into tri-calcium phosphate 
is almost inevitable. The addition of these elements to a diet already contain- 
ing an adequate amount of them for normal nutrition, therefore, would 
appear to us to be useless and we do not believe that in individuals whose 
ossification has been normal and in whom there is no reason to suspect 
defective retention of calcium and phosphorus the administration of these 
elements will be of value. 

Method . — Blood was withdrawn from the vein after a fast of from twelve 
to eighteen hours, and its serum was examined for calcium concentration by 
the Tisdall modification of the method of Kramer and Tisdall, and for the 
inorganic phosphorus concentration by the Briggs modification of the Bell- 
Doisy method. We have accepted as the normal range in adults of inorganic 
phosphorus the figures suggested by Tisdall, 3.2 to 4.3 mgins. per 100 c.c. 
of serum. In children it is higher. The calcium content of the serum in 
normal individuals varies from 9 to ii mgms. per 100 c.c. 

In ten of the cases studied in our series ossification has been normal 
following the injury. In several of the patients more than one bone was 

39 



RAVDIN AND JONAS 

fractured. The bones fractured were the tibia (3), fibula (3), radius (6), 
ulna (5), and femur (2). 

The calcium and phosphorus content in mgms. per 100 c.c. of serum are 
given in Table I. The product is given although we do not believe this 
empirical equation is of use. 

It will be seen from a stud)' of this table that while the calcium-phosphorus 
product is in every case with the exception of the second, (S. K.), above 35, 


Table 1 


Age 

Calcium 
mgms. per 
100 c.c. serum 

Phosphorus 
mgms. per 
too c.c. serum 

Product 

N. L., 36 

lO.I 

3-79 

40.30 

S. K., 26 

10.4 

3.09 

32.13 

:c. d, 17 

ro.2 

4.20 

42.84 

A. C., 40 

10.9 

3-85 

41.06 

L. F., 62 

10.5 

3-69 

38.75 , 

B. L., 50 

10.6 

4-37 

46.32 

M. G., 43 

10.6 

5.66 

59.99 

J- B., 30 

10.6 

3-89 

41.03 

L. F., 44 

10.7 

4'30 

46.01 

R. L., 15 

10.4 

4-55 

47.32 


normal union occurred in S. K. even though he sustained a fracture of the 
femur and also one of the radius. 

We also studied five cases in which delayed or non-union had occurred. 
The results of our work are given in Table II. Delayed union was assumed 


Table II 


Age 

j Time since | 
i fracture 

Calcium 
mgms. per 
100 c.c. serum 

Phosphorus 
mgms. per 
100 c.c. serum 1 

Product 

H. M., 36 

3 months 

11-5 

2.93 

30.47 

M. B., 39 

4 months 

10.4 

3-95 

40.68 

C. D., 12 

8 weeks 

10.2 

4-51 

46.00 

L. K., 38 

1 9 weeks 

. 10.9 

3.85 

41.97 

T. B., 33 

6 weeks 

10. 1 

3-59 

36.26 


when over six weeks had transpired from the time of fracture with no 
evidence of calcification by Rontgen-ray examination. 

The average product for these cases is not lower than that for Table I, 
when we consider that the product in children is higher than that in the adult 
since the serum phosphorus is higher in the younger individuals. Case I 
(H. M.) is low, but in Case II (M. B.) the patient had a fracture of the 
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tibia and fibula and also one of the femur. The femur united while the tibia 
remained ununited. Surely deficient calcium-phosphorus metabolism played 
no part in this patient. 

Telfer, in a study of rachitic infants, found a normal calcium- 
phosphorus content of the serum, but a defective percentage retention result- 
ing in a negative balance. It may be that in the cases of dela)^ed or non-union 
a defective retention or negative balance may be present. In order to deter- 
mine this it will be necessary to study the ratio of calcium-phosphorus intake 
to excretion. This entails considerably more work, but should be done to 
establish the part played by this metabolism in those cases whose calcium- 
phosphorus serum content is within normal limits. 

There may be an adequate absorption of these elements from the intestine, 
but a failure to use them at the site of calcification. The reexcretion of the 
greater part of the normally absorbed calcium and phosphorus which would 
follow failure of fixation at the site of ossification would result in diminished 
retention of both elements. If it can be shown that non-union may result 
from faulty retention with a diminished or negative balance, the production 
of a positive balance by the administration of the parathyroid serum may 
then be of definite value. Since this serum increases the calcium absorption 
and retention, it will indirectly increase the phosphorus retention and in 
those cases in which defective ossification occurs, a restoration of normal 
retention and fixation might induce repair. 

We believe, however, that in the normal individual the metabolism of these 
elements plays only an indirect role in delayed or non-union, and that other 
factors well understood play the major role. 

SUMMARY 

1. We have attempted to evaluate the part played by calcium and phos- 
phorus in normal and abnormal ossification. 

2. We have attempted to show that the absorption, excretion and utiliza- 
tion of calcium and phosphorus are not simple problems, but are highly 
technical. 

3. The mere addition of these substances to the normal diet is probably 
useless. 

4. In certain cases of delayed or non-union deficient retention and fixation 
of calcium and phosphorus may result in non-union, but this cannot be recog- 
nized from blood serum estimations. 
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SPINAL ANAESTHESIA* 

By Meredith F. Campbell, M.D. 

OF New York, N. Y. 

UKOLOGIST LINCOLN HOSPITAL; ASSISTANT ATTENDING SL'KGEON CANCEU INSTITUTE*, 

ADJUNCT UROLOGICAL SURGEON BELLEVUE HOSPITAL 

Spinal, or more properly intradural or subarachnoid aiijcstliesia, is that 
form of regional analgesia produced by the injection of a local anesthetic drug 
into the subarachnoid space. It is essentially a dorsal or sensory nerve root 
block. During the past six years in the course of the performance of three 
thousand six hundred and sixty-eight (3,668) operations on the Urological 
Service of Bellevue Hospital, we have come to use this form of anassthesia 
more and more. It has so gained in favor as we learned more of its possi- 
bilities that it has now become a routine procedure in our operating room. 
We wish to present herewith a summary of its use in four hundred and ten 
(410) cases. While we realize that this is a comparatively small series, its 
use in these cases has been carefully studied from two angles, particularly; 
the development of a simple and safe technic and a comparison with the other 
forms of aniesthesia we have employed. The majority of these patients were 
nephropathic. In many the renal impairment was extreme. Especially in 
this type of operative risk does spinal anaesthesia recommend itself to the 
surgeon as the ideal. This applies to operations below the diaphragm. 

In 1888, Corning, in an attempt to relieve the pain of spinal disease, in- 
jected a cocain solution between the spinous processes, producing in reality 
a paravertebral anaesthesia. This was, however, the inception of intradural 
aufesthesia. Bier in 1899 injected cocain into the subarachnoid space and the 
same year Tait performed the first operation under spinal analgesia. The 
method was at once adopted but because of a number of untoward results and 
cocain deaths following its use, was temporarily abandoned to be resumed soon 
after the discovery of stovain by Fournier in 1903, and more particularly after 
the isolation of novocain by Einhorn in 1904. 

In spite of numerous obstacles hindering its more general adoption, a 
careful study of the subject thoroughly convinces one that spinal aniesthesia 
is rapidly gaining ground from 3'^ear to year, especially among the younger 
generation of surgeons. Chief among these obstacles is a prejudice wrought 
of ignorance of the method and its proper usage. Also, occasional unpleasant 
results because of improper selection of patients, at times unsatisfactory ana3S- 
thesia, and now and then a death, occur in the hands of the untrained. 

Although there are certain contraindications to and at times disadvantages 
in the use of spinal auBesthesia, its simplicity and ease of administration, the 
complete muscular relaxation, excellent ansesthesia, minimal risk, and absence 

*From the Urological Service of Bellevue Hospital. 
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of disquieting sequelhe, make it an ideal anaesthetic from the standpoint of 
the surgeon. All surgeons can perform a satisfactory spinal puncture and 
there is no reason why the method herein described cannot be followed and 
satisfactory anfesthesia obtained. Each year in the operating room, we teach 
and permit a number of Fourth Year Medical Students to give these anaes- 
thetics. They obtain uniformly good results, as do the House Staff who give 
most of our “ spinals.” With surgical asepsis, the danger of meningeal infec- 
tion with lumbar puncture is nil. The drug is sterile in sterile ampoules and in- 
fection from this source is negligible. Sophoteroff has recently reported a 
series of two thousand five hundred (2500) cases in which he has injected 
tablets of the drug dissolved in spinal fluid, the tablets being merely passed 
through a flame twice to kill the external saprophytic organisms. He has had 
no untoward results and reports better anaesthesia as there is no decomposition 
of the drug by the brief heating. 

Technic . — One hour before operation, morphine sulphate gr. 34 j atro- 
phine sulphate gr. 1/150 are given. If the patient is extremely nervous, 
hyoscin gr. 1/200 serves admirably as a sedative and permits one to proceed 
peacefully with the lumbar puncture. The patient is placed in the upright 
position sitting cross-wise of table, feet hanging down, body inclined forward, 
elbows resting on the knees. It is well to have an attendant assist the patient 
in the maintenance of this position. The skin of the lumbar region is painted 
widely — we use picric acid solution (5 per cent, picric acid and 50 per cent, 
alcohol) — and the location of the various lumbar spinous processes deter- 
mined. If the field of operation lies below the umbilicus but does not require 
the opening of the peritoneum, as for procedures such as perineal section, 
perineal prostatectomy, hemorrhoidectomy, penile amputation, leg amputation, 
or fracture of the lower extremity, the site of injection is between the third 
and fourth lumbar vertebrte, a “ low spinal.” For operations like suprapubic 
prostatectomy, bladder operations, the space between second and third lumbar 
is selected. For intra-abdominal operations, all viscera below the diaphragm 
may be anaesthetized by injection between the twelfth dorsal and first lumbar 
vertebrte. We have had no experience with the extremely high spinals used 
byjonnesco. 

Having selected the point for puncture, the skin is first anaesthetized with 
novocain, the whole tract down to the dura is infiltrated. Often enough, the 
dura will be anaesthetized. It is surprising how painless the entire procedure 
can be rendered if this preliminary local anaesthetization is applied. Not 
infrequently it determines the success of the later anaesthesia, that is from 
the psychic standpoint. 

A fine lumbar puncture needle with sharp point and blunt l^evel is then 
introduced and a small amount (2—3 c.c.) of spinal fluid ver}?^ slowly with- 
drawn into the sterile ampoule of novocain crystals. The ampoules which 
we use are prepared for us by Metz & Co. They are provided in various 
dosages. When dissolved the novocain-spinal fluid mixture is slowly injected 
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into the spinal canal without barbetage (successive withdrawing and reinject- 
ing) and the needle quickly withdrawn. A collodion dressing is applied to 
the wound. Slow injection without barbetage keeps the solution localized, 
producing a maximum in regional block. The slow withdrawal of such a small 
quantity, not over 5 c.c. at the most, produces a minimal disturbance of cerebro- 
spinal hydraulics. This is in marked contrast to the withdrawal of 10-20 c.c. 
as in the technic of some. The reinjection of such a comparatively large 
amount causes undue diffusion of the solution and there is the danger of the 
anaesthetic getting beyond control. When injected there is always a certain 
amount of diffiision of the drug but slow injection of the hypeitonic solution 
will reduce this to a minimum. The diffusion is directly proportional to the 
speed of injection, the amount injected, and the relative specific gravity of 
the solution. Spinal fluid alone has a specific gravity of 1.004-1.008, that of 
spinal fluid with novocain dissolved is slightly greater. Gilbert and Porter 
in experiments on cats, showed the bulk of fluid injected to be more important 
in diffusion than the concentration. 

The drug is at once absorbed and fixed by the tissues, particularly by 
the dorsal nerve roots. As soon as the patient is arranged on the table, 
operative preparations may begin. The head and shoulders should be elevated 
for the first five to eight minutes, having him breathe consciously to offset any 
temporary respiratory disturbance. The patient may then be put in Trendelen- 
burg position if so desired. He must be watched for the first ten minutes 
during wliich time a fall in the blood-pressure occurs (average 10-30 mm. 
mercury). The blood-pressure then slowly mounts toward normal again. 
After the first fifteen minutes, the only danger comes when the patient is 
raised from the Trendelenburg position to horizontal. Temporary bulbar 
anaemia sometimes occurs with shock symptoms of a greater or less degree. 
Care must be exercised that the change of position to the upright is made 
slowly! After operation, patient is returned to the ward, given fluids freely 
(they may be given during operation if desired), and allowed to eat when meal 
time comes and with nearly all of our patients, undesii'able post-operative 
sequellae have been nil. 

Dosage . — The anticipated duration of the operation determines to a large 
extent the dosage of the drug. We have found that 50 mgm. novocain crys- 
tals will give an excellent aneesthesia for about one hour. We have used as 
high as 120 mgm. antesthesia lasting about three hours but it has been only 
when these large amounts have been given that unfavorable reactions have 
occurred. One grain or 65 mgm. is a good average dose and is safe. Use oi 
the drug in crystal form obtains the maximum anaesthetic action with a given 
amount of drug, there being no diminution of anaesthetizing properties by boil- 
ing. The crystals are sterile in sterile ampoules. 

Within two or three minutes following injection, scrotal and perineal 
tingling, numbness or parathesia appear. This condition is followed by anal 
eesia. At once the same succession occurs in the heels (same sacral innerva- 
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tion). Later the analgesia appears on the legs and finally on the thighs and 
lower abdomen. Preservation of motor power is not unusual. The explana- 
tion is that spinal anaesthesia is primarily a dorsal root block, the drug not 
spreading in all cases to the anterior roots. Occasionally the tactile sense 
remains although pain sense has disappeared. Little indeed is absorbed by the 
cord itself. 

It is only when the drug diffuses upward to reach the rami communicans 
of the lower dorsal S3’mpathetics that vasomotor disturbances become apparent. 
These disturbances range from pallor, sweating and giddiness to coma, im- 
perceptible pulse, slow breathing, and at times inaudible heart sounds. The 
rami communicans are paralyzed, thereby functionally paralyzing the lower 
sympathetics, thus involving the coeliac axis. This results in a generalized 


Table L 



1920 

1921 

1 

1 1922 

1923 

1924 

192s 

Total 

Operations per- 
formed 

624 


632 

655 

574 

550 

3668* 

Local 

290 

H 

298 

267 

254 

258 

1698 

General 

329 

255 

1 301 

297 

206 

172 

1560 

Spinal 

5 

37 

33 

91 


120 

410* 

Operation deaths . 

40 

45 

61 

42 


■ 49 

294 

Local 

9 

7 

18 

7 

1 

9 

^9 


General 

30 

36 

41 

33 

36 

17 

193 

Spinal 

I 

2 

2 

2 

12 

13 

32 


* Including lo spinals for cystoscopy. 


splanchnic dilatation and the collection of a large volume of blood in the 
vessels of the abdominal viscera. Cerebral and bulbar anaemia ensues. The 
bulbar phenomena (nausea, vomiting, respiratory, and cardiac disturbances) 
are manifestly due to amemia as they largel)'- disappear when the patient is 
placed in the Trendelenburg position. Two of our patients went into shock 
from which 'they did not recover. Both were extremely toxic, essentially 
moribund, one with an extensive urinary extravasation, the other suffering 
from an enormous periurethral abscess. Each should have had a local anes- 
thesia for surgical procedure. 

Large doses of caffein and adrenalin are indicated in this form of syncope 
and are the drugs of proven value. Adrenalin intravenously is the only drug 
of use in cardiac or vasomotor failure and usually serves to tide the patient 
over until A''asomotor function and stability is reestablished. Some har'e with- 
drawn the spinal fluid in hope of removing an excess of the drug but this is 
quite useless as absorption and fixation by the tissues take place within five 
minutes. Ten grains of caffein befoi'e operation is said to maintain a normal 
blood-pressure. Wo. have not used caffein in this manner, ^^’e do urge the 
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taking of large quantities of fluid before and immediately following operation 
and believe that this in conjunction with a minimal disturbance of the intra- 
dural pressure explains the general absence of distressing sequellje. It has 
been demonstrated that with an excess of body fluids, the secretion of cerebro- 
spinal fluid is greatly increased. 

Bellevue Cases . — During the past six years, three thousand six hundred 

Table II. 


Total operative mortality 8.0% 

Local operative mortality 4.0% 

Genera] operative mortality 12.2% 

Spinal operative mortality 7-8% 


and sixty-eight (3,668) operations have been performed on the urological 
service of Bellevue Hospital. Of these four hundred and ten were performed 
under spinal anasthesia. The number of cases with the various forms of 
antesthesia used and the relative mortality of each are indicated in Tables 
I and II. 


Comparing general and spinal antesthesia, a difference of about 4 per cent. 

Table III. 

Gas Oxygen ElJier, jpso and 1921. 


Diagnosis 

Stricture 

Periurethral 

abscess 

Prostatic 

abscess 

Extrava- 

sation 

Misc. 

Total 

Cases 

65 

21 

14 

14 

4 


Death — Sepsis 

3 



2 



Uremia 

I 



I 


2 

Pneumonia 

2 


I 

4 


7 

Mortality 






10.9% 


Spinal, 1921 and 1925. 


Cases 

70 

35 

19 

4 

10 

138 

Death — Sepsis 

2 


3 

2 


7 

Uremia 

2 





2 

Pneumonia 



I 



I 

Mortality 



i 



7 - 2 % 


mortality in favor of spinal anaesthesia is noteworthy. To ascertain whetbei 
this was generally true, in our series, we made an analysis of cases of a more 
or less general t3q)e — those requiring external urethrotomy for relief. Pa- 
tients having general anaesthesia in 1920 and 1921 when we used spinal anaes- 
thesia but little and those who had spinal in 1925, with those few having this 
form of anjESthesia in 1921 (when we first began using it) were chosen for 
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comparison. (See Ta 1 )le TII). Here too is approximately the same dilTerence 
of nearly 4 per cent, mortality in favor of spinal anesthesia. 

A rather striking difference in the ratio (7 toi) of immediate pulmonan^ 
complications should be noted. 

Most of these patients were admitted in a semi-uremic state, often with 
extreme renal impairment. They were at best, poor surgical risks. The 
data obtained, however, from a study of this relatively small number of cases 
of a general type seems to indicate rather definitely that there is a slight 
(4 per cent.) mortality rate in favor of spinal anesthesia. In a few of the 
extreme cases better judgment unquestionabl)'’ would have employed local 
rather than either spinal or general anesthesia. 

Practicall}'’ all deaths occurring after local anesthesia were in those patients 
who had a suprapubic cystotomy performed preliminary to prostatectomy. 


Table IV. 


Age 

lo-ig 

20-29 

30-39 

40-49 

so-59 

60-69 

70-79 

80-90 

Number cases 

6 

74 

lOI 

86 

79 

46 

12 

2 

1 


' The greater portion of these were admitted in acute retention, uremic, some 
moribund. These patients really died of urinary sepsis. We have used sacral 
and parasacral in some twenty-six (26) cases, in four of which the ansesthesia 
was unsatisfactory and it was followed by spinal. At times when the spinal 
ansesthetic is given between the third and fourth Imnbar vertebrje, the skin 
analgesia will not extend more than two inches above the symphysis. Here we 
use novocain locally in the unamesthetized areas. In one case of urinary 
extravasation extending high onto the abdominal wall, ansesthesia to the 
nipples was obtained, and the whole flank was freely incised and laid open. 
In seven cases in which spinal was unsatisfactory, general anresthesia was 
given. In a few cases in which the anaesthesia was not all to be desired, re- 
injection was performed with good results and no untoward effects. 

Surgical shock is minimal because of the afferent nerve block, permitting 
no impulse to reach the brain. 

Many have used spinal analgesia in children. We have not. Our youngest 
patient was fifteen years of age. Rocher reports its use without accident in a 
series of one hundred twenty-five (125) children whose ages ranged from four 
to fifteen years. Table IV indicates the ages of our patients in decades. 

In performing suprapubic prostatectomy under spinal, there is no pain, 
but the patient will complain of a sense of pressure in the lower abdomen, the 
result of the energetic manipulations of the hand and enucleating fingers. 

Post-operative sequellcS are reduced to a minimum. The patient is able 
to return to the ward, take fluids at once, usually eats soon after operation, 
and there is practically no distention. Nausea occurred in a fraction less 
than 2 per cent, of our patients and there were but three who vomited, one 
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only slightly. AVith novocain, nausea and vomiting are much less freqiieiU 
than when stovain is employed. Too, the less the spinal fluid is disturbed 
(we draw off but 2—3 c.c.), the less will the vomiting reflex be stimulated. 
By the same token, the fewer the undesirable sequellae. 

Headache occurred in three per cent. (3 per cent.) of our patients. This is 
slightly less than that observed after diagnostic lumbar puncture (5 per cent). 
Unquestionably this is explained by the fact that the patients are kept in bed 
at least a week following liunbar tap and operation, whereas after diagnostic 
tap, they are up and about in a relatively short time. 

As Sicard has demonstrated, a large needle may tear the dura, leaving a 
gaping wound through which spinal fluid may ooze rather rapidly. This may 
be the cause of an extreme headache. It is essential therefore to use a 
needle of small calibre with a rather blunt bevel, being sure that the ol)durator 
fits snugly and smoothly at the point of penetration. This obviates tearing 
the dura. 

Cervical rigidity (meningismus) was observed in one case and lasted but 
one day. 

Indications . — The best risk for spinal anaesthesia is the patient in soumi 
body. The mistake is too often made in the assumption that spinal is the 
anaesthetic of choice in the weakened, the toxic or the moribund. This i.s 
wrong. McNider has demonstrated the toxic effect of ether on the renal 
epithelium. A certain degree of acidosis accompanies all forms of general 
anaesthesia. This is absent with spinal anaesthesia and it is therefore the 
anaesthetic of choice in patients with advanced renal lesions and is especially 
useful in the hypertensives. We have occasionally used sacral and parasacral 
anaesthesia in thin individuals in whom the landmarks are readily made out but 
in the fat types, spinal may be given with far greater facility. 

Contraindications . — ‘Spinal analgesia should not be given to the hypo- 
tensive, toxic or excessively nervous patient. It should not be used if the 
patient is in shock, if an unusually long operation is to be performed, or if 
there are such marked embarrassments to the puhnonary or cardiac functions 
as large pleural or pericardial effusions, or large pulmonary tumors. It must 
be used with discretion. The technic itself is simple, and should not be a 
contraindication in the hands of the average surgeon. Diseases of the spine, 
brain tumors, particularly cerebellar growths, rule out this form of analgesia. 
The fact that spinal has once been used does not contraindicate its further 
usage. We have given it to one patient as many as six times, and Babcock 
has used it twelve times on one man. 

Mortality . — The administration of over one hundred thousand (100,000) 
spinal anesthetics is reported in the literature. The mortality varies from 
1-200 to 1-5000 cases. Several surgeons have series of over 2500 without a 
death. Babcock has reported the largest number of personal cases (15,000). 
He believes that in selected cases the mortality^ should not be over 1-10,000. 
We had two deaths in moribund septic patients on whom this method should 
not have been used, and unquestionably we hastened their deaths. It must 
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be borne in mind, however, that general aiiEesthetics are not without definite 
risks, more especially in patients with grave cardio-nephropathies. In another 
hospital we have seen a patient die on the table with the administration of a 
sacral anaesthesia. 

Complications . — If the drug reaches a high level there may be respiratory 
embarrassment. There is slowing of the respiratory rate. If the reaction is 
severe, cessation ensues. This usually yields to artificial respiration, cafifein, or 
rebreathing, especially if stimulated with ether or nitrous oxid. The milder 
form which is more commonly observed is manifested by a slight slowing of 
respirations and a complaint of a compression about the chest. Exaggerated 
breathing on the part of the patient overcomes this. The milder form is 
secondaiy to bulbar ansemia and is not found without a certain degree of 
vasomotor disturbance. 

We encountered a complication I have not found mentioned by others, the 
breaking off of the lumbar needle. In this case, the novocain was nearly 
injected when the patient became restless, straightened up on the table thereby 
brealdng the needle off between the spinous processes. It was necessary to 
give gas-ox3^gen to cut down on and remove the needle. This was easily 
accomplished with no untoward results. 

Trauma of the cord has been reported. If one is careful in making the 
puncture, and free flow of fluid is obtained, he may be certain that the cord 
is out of danger. There are no records of autopsy performed after a spinal 
death to reveal the condition of the spinal cord and meninges, hence we do 
not know exactly the pathological picture. 

Convulsions are the result of injection of the novocain directly into the 
general circulation. Temporary urinary incontinence and retention have been 
observed. We have seen none of these. Nor have we seen occular palsies. 

Objections may be made to spinal anaesthesia on the ground that the anaes- 
thesia is too brief for long operations, but rarely does one operate for more 
than an hour and a half. Failure to obtain anaesthesia may be due to either 
inert drug or the fact that the needle was not in the spinal canal. Occasionally 
the anaesthesia is delayed. 

Against these objections may be weighed the excellent anaesthesia with 
the complete muscular relaxation obtained. There is a greater or less degree 
of local anaemia. Post-operative sequellae are negligible. Especially are there 
no intestinal (distention), lung, or kidney complications due to the anaesthetic. 
The strain on sutures is absent. The patient is able to take fluids and food at 
once. Moreover, the fact that patients will submit to repeated spinal anaes- 
thesia demonstrates that from the point of view of the patient, the method 
is meritorious. 


CONCLUSION 

The greater the experience with spinal anaasthesia, the more has it come 
to replace other forms of anaesthesia on the urological service of Belle^ale 
Hospital. 
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It is not an anaesthetic for all patients, those to receive it must be selected 
particularly in respect to their blood-pressure. Hypotensives, especially if the 
systolic pressure is below loo min. mercury, are poor risks. 

Occasionally untoward results do obtain with a spinal anaesthesia. 

The dosage can be more or less regulated and by proper care at the time 
of administration the drug can be localized at a given level of the cord, 
affording a definite regional block. 

From the standpoint of the surgeon, it is an ideal anaesthetic for operative 
procedures below the diaphragm. 

The general post-operative mortality in this series of cases was about 
4 per cent, less in those cases in which spinal anaesthesia was given; that of 
general anaesthesia being slightly over 12 per cent. 
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A SYSTEM OF CONTROL AND TREATMENT IN THE 

TOXIC GOITRE* 

By Charles H. Frazier, M.D. 

AND 

W. Blair Mosser, M.D. 

OF Philadelphia, Pa. 

It is an accepted fact that the patient with th)^rotoxicosis deserves more 
particular consideration, more specialized study, more of mature and experi- 
enced judgment than is regarded as requisite for the successful treatment of 
the more common lesions for relief of which the surgeon may be called upon. 
Consider appendicitis and pelvic inflammation, gall-bladder disease, gastric 
or duodenal ulcer, malignant growths of the stomach, colon and uterus ; to be 
sure nicety of judgment, technical dexterity and an understanding of the 
limitations of endurance in the individual case ; these and other considerations 
must be grasped and appreciated to cope successfully with any or all of these 
more or less common ailments. Too much specialization of course is to be 
deprecated, but when human life is the criterion, there can be but one answer. 
Is it to be a mortality of one per cent, or better, or ten per cent, or worse? 
Accidental contact with the goitre problem, more or less as a collateral, but a 
very vital issue, has justified the conclusion that the goitre patient is better 
served by an organization that has been built up as the needs for special 
protection presented themselves, than when no organized effort has been made 
to safeguard the patient. Hence, as in other places, there has been evolved 
at the University Hospital a Thyroid Clinic, officered by representatives 
of the medical, surgical and X-ray services; in this Clinic all patients with 
diseases of the thyroid gland are registered, no matter on what service they 
may be entered originally, and on their discharge from the hospital the entire 
group is subjected to the same continuation of observations. Thus a board 
of control is established whereby each and every patient may have the advan- 
tages of a composite opinion as to what, in each instance, is the best method 
of treatment ; while the uniform “ follow-up ” system at once constitutes the 
standard by which impartial judgment is entered up on the justice of the 
course pursued. Such an organization protects the patient from individual 
prejudices and is the means of accumulating impartial statistics that may 
be used to advantage in determining the relative merits of the different means 
of dealing with this complex problem. 

None of us can have patience with or respect for the individual who is 
given to making such sweeping statements as these ; one states that every 
patient who is cooperative will recover under his system of treatment ; another, 
“ never saw a recovery following a thyroidectomy ; another finds that the 

* Read before The Philadelpliia Academy of Surgery, March i. 1926. 
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majority of his cases respond to X-ray treatment. It is true that improvement 
may occur from many different forms of treatment; but it is equally true 
that improvement, often amounting to absolute cure, will occur in a certain 
per cent, of cases even though no treatment is instituted. Toxic goitre, 
especially the hyperplastic goitre, is a self-limited dysfunction. The perver- 
sion of function gradually subsides, or as expressed by the older writers, 
“ the disease burns itself out ” and the patient recovers. Unfortunately, how- 
ever, most of the patients succumb before spontaneous recovery occurs. 
Then, too, natural remissions may occur at any time during the course of 
the disease, only to be followed by a period of more severe symptoms. We 
must be very careful, therefore, in compiling the end results of any special 
form of treatment, that our conclusions are not influenced by including these 
natural recoveries and remissions. 

At the present time, surgical treatment offers to the patient suffering 
from hyperth)froidisni, either from exophthalmic goitre or toxic adenoma, 
by far the best hope for recovery. A conservative estimate of operative results 
from various' clinics shows that recovery is to be expected in about 6o per cent, 
of cases, improvement in 30 per cent., and no improvement in 10 per cent. 
The results of medical treatment could probably be indicated by reversing 
the order of these figures. X-ray treatment, while of some benefit to a large 
proportion of' pure exophthalmic cases, is, according to those best informed 
on this subject, curative in a very small number. 

Conflicting opinions as to the proper course of treatment to be pursued 
in the care of the toxic goitre patient,, by men of high standing in their 
respective fields, led us to the conclusion that the individual patient could 
only receive proper attention by subjecting him to a careful study by repre- 
sentatives of the various specialities who are interested in the problem. Each 
case, after completion of a routine investigation in the Thyroid Clinic, is 
reviewed, classified, and disposed of according to the consensus of opinion 
of the composite group. This, however, is not the only useful feature of 
such a clinic. While under treatment by one department, the patient is 
frequently seen by consultants from the other interested departments, not 
only in order that his progress shall be impartially observed and evaluated, 
but also because of the frequent necessity of treating dependent complications 
which may require complete or partial revision of the originally planned 
method of treatment. 

On the surgical side, we take advantage of this consultant service by hav- 
ing the internist from the Thyroid Clinic see every case at frequent intervals 
before and after operation. Cardiac complications are so frequent that they 
almost become a symptom of the disease ; renal and gastro-intestinal compli- 
cations are not infrequent. In the proper management of such cases, the 
aid of the internist is invaluable. 

The surgical management of the toxic goitre patient is largely a matter 
of observing certain fundamental principles and applying them in a routine 
way to all cases, as it is impossible to prognosticate the post-operative reaction 
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b)'’ the degree of apparent toxicity. It is a common observation that many 
cases of moderately toxic goitre develop marked thyrotoxicosis following 
operation. We are convinced, therefore, that only by encompassing every 
patient, regardless of the degree of toxicity, with every safeguard at our 
disposal, can we uniformly prevent more or less serious post-operative reac- 
tions. Every toxic patient is placed on the anoci-association technic, put at 
absolute physiological rest, given mild sedatives as indicated, and iodine as 
a specific in certain cases. 

The anoci-association technic, whereby the patient is kept in ignorance of 
the fact that he is to be operated, or of the time of operation if he has been 
previously told that an operation is necessary, is a valuable adjunct. Mental 
and psychic disturbances are avoided ; the patient goes through the operation 
with a pulse rate of from lo to 20 beats per minute slower than is seen in 
those patients who enter the operating room with the knowledge that they 
are to be operated; the immediate post-operative reaction is less severe, and 
occasionally patients leave the hospital without realizing that they have under- 
gone an operation. Admittedly, such a procedure is onl}'^ necessary in about 
5 per cent, of cases ; the remainder would withstand their operative procedure 
without any mental shock. It is impossible, however, to determine which 
patients belong to this group, so that for their protection all toxic patients 
are subjected to the same procedure. 

Physiological rest is one of our most beneficial pre-operative measures. 
It is well known that the toxic patient shows marked improvement from this 
procedure alone. The pulse rate gradually subsides until a constant level is 
reached, the basal metabolism declines proportionately, and the patient 
gains weight. 

Mental and psychic disturbances, as well as objective manifestations of 
nervous instability, are best treated by the regular administration of a mild 
sedative, which can be increased as indicated. Sodium bromide, reinforced 
by luminal each evening, is usuall}' sufficient. These measures, together with 
the pardonable deception of the anoci technic, usually exert a marvellous 
change in the patient’s mental condition, with a resultant improvement in 
the physical condition. 

Administration of iodine as a pre-operative procedure in exophthalmic 
cases has become here, as in practically every other clinic, a routine. Its effect 
is so remarkable as to consider it as a specific. There are, however, many 
points to bear in mind in administering the drug. In the first place, its effect 
is transient. Maximum improvement occurs when just a sufficient amount 
has been given. Unfortunately, at the present time, there is no way, except 
clinical observation, by which the correct amount can be determined ; in a 
general way we have found that the maximum effect is reached after giving 
Lugol’s solution in doses of five minims, twice daily, for from seven to ten 
days. After this period, iodine not only does little if any good, but may be 
distinctly harmful. The second point to be remembered is that the beneficial 
results obtained by using iodine can seldom be duplicated if operation is 
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delayed, and later a second course of iodine therapy attempted. We have seen 
several cases benefited on their original admission, who have refused operation 
and left the ward only to return later with more severe svmptoins. On their 
second admission, these patients have failed to show the expected improve- 
ment from iodine. There is still one more point to be remembered. Iodine 
is not to be considered as a curative agent. We have failed to see one case 
of exophthalmic goitre that has been permanently benefited by the use of 
iodine. The transient improvement should only be considered as an “ induced 
remission ” which serves its purpose by affording an opportune moment for 
surgical intervention. 

In the treatment of toxic adenomas we are not entirely in accord with 
other clinics who are using iodine routinely. It undoubtedly benefits a large 
proportion of these cases, but we have seen some unfavorable reactions which 
make us very dubious of its routine indication. Under no circumstances 
should iodine be given to a patient with an adenoma, whether it be toxic or 
non-toxic, except when the patient is in a hospital where he is being prepared 
for operation. The incidence of induced hyperthyroidism from administering 
iodine to patients with non-toxic adenomas has reached appalling figures, not 
only from the indiscriminate use by the laity, but often by prescriptions from 
the practitioner. Iodine, while one of our most valuable adjuncts in the 
surgical management of hyperthyroidism, has probably done more harm to 
patients with goitre than any other drug. , 

Having utilized all these aids, the question then arises as to when the 
patient is to be operated and what operative procedure is to be instituted. 
Since the operative procedure is one of election, uninfluenced by immediate 
necessity, as often governs many general surgical problems, it naturally 
follows that operation should be performed when the point of maximum 
improvement is attained. This optimal point is determined by considering 
several factors. After several days of absolute physiological rest, it will be 
noticed that the pulse rate gi'adually declines, the basal metabolism falls, 
the body weight increases, and the nervous instability subsides. These symp- 
toms, signifying an “ induced remission,” may indicate improvement for many 
days, but eventually a time arrives when the pulse rate, basal metabolism, 
and body weight, become stationary, or as seen on the graphic chart, the lines 
“ straighten out.” This represents the stage of maximum improvement and is 
the optimal point for surgical intervention. If operation is delayed beyond 
this point, the patient begins to regress, as shown by the graphic chart. 

The operation of choice is, of course, a bilateral subtotal thyroidectomy, 
and it is only by ultimately reaching this stage that cure can be expected; 
but various factors often demand a series of operations before complete 
removal is possible. It is largely through experience that judgment, as to the 
correct procedure to be instituted in the individual case, is attained. We 
believe that each patient should be evaluated soon after admission and his 
treatment planned accordingly. If this is not done, a false impression of 
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the resistance of the patient may be obtained. Apparent improvement under 
iodine therapy may encourage ill-advised radicalism which will be reflected in 
the mortality statistics. While iodine undoubtedly lessens the post-operative 
reaction, it does not entirely avoid unfavorable reactions in well-advanced 
and complicated cases. We cannot, at the present time, agree with those 
clinics that are discarding ligation and hemithyroidectomy in favor of primary 
subtotal thyroidectomy in all cases. In young people, with moderately 
advanced disease, who react promptly to physiological rest and iodine therapy, 
the complete operation is the procedure of choice and is uniformly successful. 
For more advanced cases in older patients with high basal metabolism, who 
exhibit emaciation, cardiac incompetence as judged by fibrillation or decom- 
pensation, and who do not react promptl)^ and completely to physiological rest 
and iodine, the choice of primary operation rests between unilateral lobectomy 
or hemithyroidectomy and by-polar ligation. 

Hemithyroidectomy has been very successful, as judged by the post- 
operative reaction. If this is only moderate, the second lobe may be removed 
after forty-eight hours; if severe, completion of the operation may be post- 
poned for several weeks, during which the patient shows marked improve- 
ment, as judged by gain in weight, lowered basal metabolism, and slower 
pulse, so that he goes through the second stage with little difficulty. 

Ligation is reserved for very advanced cases. Temporary, but often 
remarkable improvement, is obtained, which lasts for about four months. 
These patients routinely return for the second stage, which may be either 
a subtotal thyroidectomy or hemithyroidectomy, at the end of ten weeks. 
Occasionally, unilateral polar ligation, followed by ligation of the opposite 
pole, then by hemithyroidectomy, and finally by subtotal bilateral removal, 
are the various steps found necessary. 

Of other procedures, injection of boiling water or alcohol is of benefit 
as a temporary, palliative measure, but is probably only to be used in cases at 
the time inoperable. With cervical sympathectomy, we have had no experi- 
ence. Some of the foreign clinics have reported successful results, but it 
would seem a much more logical procedure to attempt interruption of the 
sympathetic impulse by destroying the periarterial sympathetics, than by 
subjecting the patient to the long operation which removal of the gan- 
glion demands. 

Post-operative care holds a place of eqi:al importance with the pre- 
operative preparation and operative procedure. The anoci technic is con- 
tinued, if possible, until the immediate reaction has subsided, thus obviating 
the element of post-operative mental shock. It is surprising to note the 
number of intelligent patients who leave the hospital without realizing that 
they have undergone an operation. Water is given as soon as nausea ceases, 
in liberal quantities, morphine is administered at regular intervals for the 
first twenty-four hours, and iodine continued until the “ danger period has 
passed. All of these measures aid in preventing that most dreaded compli- 
cation, post-operative thyrotoxicosis, which now is seldom seen. Should a 
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moderate toxic reaction occur, it is usually controlled by administering large 
quantities of fluid by mouth, rectum, subcutaneously or intravenously; by 
increasing the iodine; by early resort to blood transfusion; and by using 
the ice-bag technic. 

The success or failure of any method of operative procedure is, of course, 
dependent upon the mortality and morbidity statistics, providing, of course, 
that selection of cases does not distort these figures. This consideration has 
been entirely avoided in our clinic due largely to circumstances. Situated in 
a community where ultra-conservatism, verging often on quackery, often 
keeps the toxic patient away from the surgeon until he is seriously handi- 
capped, we receive probably as many of the so-called poor surgical risks as 
are encountered in any clinic. 

The mortality statistics have here, as elsewhere, been materially reduced 
since the advent of iodine. Previous to 1920 our mortality in toxic cases 
averaged 2.77 per cent. ; since 1920 we have had a consecutive series of 262 
operations on patients with toxic goitre with two deaths, representing a 
mortality of less than 0.8 per cent. (0.76 per cent.). One of these deaths 
was unavoidable. It occurred in a patient fifty-four years of age, who had 
an extremely poor myocardium, as judged by continuous fibrillation and 
marked decompensation. Her death was due to cardiac failure, which prob- 
ably would have resulted from any major surgical procedure. The second 
death was due to post-operative thyrotoxicosis following subtotal thyroidec- 
tomy in a very toxic case. Over-enthusiasm in the efficacy of iodine therapy 
was responsible for this error. Mature judgment should have dictated either 
ligation or hemithyroidectomy as the primary operation. The mortality statis- 
tics here represented are probably as good as can be obtained with the present 
knowledge of the nature and treatment of thyroid disease. Not until some 
other, as yet undiscovered, factor comes to light, can we expect to reduce it 
to the idealistic infinitesimal. 
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Since Grawitz first expressed his belief in the Cohnheim theory to explain 
the genesis of renal hypernephromata, the origin of these growths has been 
subjected to much intensive study. Many investigators have been led to 
support the original Grawitzian theor)'^ ; a considerable number offer evidence 
in justification of their belief that the adrenal cell rests play no part in 
their genesis. 

The several alternative theories proposed will be described later; suffice 
it to say here, the problem remains sub-judice. 

From the clinical, as well as from the pathological standpoint, the term 
hypernephroma has been used in some cases to denote renal neoplasms that 
fulfill the characteristics of the growth originally described by Grawitz. as 
well as many others which have failed to fulfill these characteristics. This 
investigation, the results of which are described herewith, was undertaken with 
the idea, first, of adding pathological data that might contribute to a more 
exact classification of these tumors, and secondly, of proving or disproving to 
our satisfaction the views expressed by Grawitz. 

The paper comprises, first, an analysis of the available literature on the 
subject; second, a resume of the investigative work pertaining to the embry- 
ology of the adrenal glands and the kidney ; third, the results of some original 
studies on the embryology of the adrenal and the kidney; fourth, a report 
on the results of some experimental work on the influence of extracts of 
fresh hypernephromata on the production of hyperglycaemia in ralibits. 
and finally, a pathological study of twenty-three tumors, from man and 
lower animals. 

Literature.— In 1883, Grawitz published the following reasons for his belief that 
hypernephromata are formed from adrenal rests and described a t3’pical one under the 
name “ struma aberrata suprarenalis ” : 

1. The position of the growth under the kidney capsule wliere adrenal rests are 
frequently found. 

2. The characteristic cells resemble those of the adrenal cells, whicli do not resemlile 
in any respect the normal kidney cells. 

3. The characteristic lipoidal infiltration which is never found in the cells of the 
urinary tubules but is a constant feature of the adult adrenal cortical cells. 

4. The possibilitj’- of a limiting capsule which sharply demarcates the growth from 

the surrounding kidney tissue. 

5 . The relation of the cells to the str oma of the tumor, which recalls in a marked 

* Read before the Philadelphia Academy of Surgery, March i, 1926. 
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manner the appearance of the arrangement of the cells in the fascicular portion of the 
normal adrenal cortex, particularly with reference to the arrangement of the cells in the 
columns and rows. 

6. The similarity of this form of renal tumor to tumors of the adrenal gland itself. 

7. The structure of these growths is typically different from the normal kidney 
structure. 

8. The nucleolus stains differently from the nucleus. This is rarely seen in the cells 
of renal adenoma. 

9. The finding of an entire adrenal as an accessory organ in the kidney. 

Lubarsch made mention of the occurrence of giant cells and calls attention to the 

fact that these cells may be present in simple hyperplastic growths of the adrenal itself. 

Busse in his studies of the embryonic adrenal repeatedly found structures in the 
embryonic adrenal resembling those in the tumor. The chief trouble in the interpretation 
of the microscopic pictures arise from the papillary glandular cyst formation. 

Hansemann claims that they come from adrenal rests and that they are malignant 
from the very beginning. He states that the true kidney adenomata are different from 
hypernephromata in their typical glandular structure while papillomata are characterized 
by the fact that they have a papillary structure throughout which is the case only in 
isolated parts of the hypernephromata, and, never, in the latter, reaches a typical for- 
mation. He speaks also of an endothelial adenoma and claims that these tumors may easily 
be confused with hypernephromata, for in many places there is certain similarity 
of structure. 

Garceau says, “ It is impossible to decide definitely in regard to the nature of the 
growth. It is evident, until some definite agreement shall have been decided upon in regard 
to the tumor classification that we cannot do better than to relegate these growths in a 
class by themselves. The fact that they develop from adrenal rests in the kidney is now 
so commonly admitted that there are few who deny this. It seems to be an incontro- 
vertible fact.” 

Dunn in an examination of eighty cases found four kidneys showing adrenal rests. 
The remarkable feature in these cases was the intimate association of the suprarenal cells 
with renal tubules. He concluded that the epithelial abnormalities of the three types 
frequently described, namely suprarenal rests, adenopapillary tissue, and papilliferous cysts, 
had been found fairly frequently in the kidneys of the eighty consecutive cases under his 
study. The amount of material examined, though insufficient to afford definite statistics, 
he held sufficient to prove that their occurrence is by no means rare. 

Chiari supports the Grawitz idea with the following reasons : One, the situation of 
the tumor in the region where suprarenal rests occur. Two, that the tumor may have 
a definite capsule. Three, the fact that tumors of the kidney may develop from aberrant 
adrenal tissue and that these may become exceedingly large and give rise to metastasis. 
Four, the histological resemblance of the renal tumors to those of the suprarenal. Five, 
the pigment and fat in the cell contents. 

Meloy has gone over the embryological idea of Wilson and Willis that the so-called 
rests are independent of adrenal development. He concludes that, from our present 
knowledge of these tumors, the term hypernephroma should continue until something 
more definite can be set forth to disprove conclusively that the tumors do not arise 
from the so-called adrenal rests. With the term hypernephroma we recognize a definite 
entity which will take a long time to replace with such names as lymphonephroma, 
endothelioma or perithelioma. 

Benecke found cases with adrenal tissue in its resting and proliferating condition 
side by side, and with it true sarcoma. He believed the alveolar form of growth to be 
more certainly of a sarcomatous nature than the palisade form. 

Kelly is inclined to believe that the hypernephroid tumors are angio-sarcomata or 
peritheliomata purely from a morphological standpoint and nothing else. He considers, 
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Iiowever, that the morphological basis is not sufficient to classify this tumor nor indeed 
is the histological. 

Dkeissen observed that every lymphatic whose normal endothelial lining was lost 
was filled with one or more tumor cells which appeared to have an endothelial character. 
He considered that the tumor arose from the endothelium of the lymphatics. He com- 
mented particularly upon the similarity of these kidney tumors with endothelial tumors 
of the bones, importance of such similarities being the presence of cavities filled with 
blood, and capillary projections within cells arranged around it. His cases were like 
those of DePaoli called angiosarcomata. 

DePaoli gives special attention to the cells about the dilated capillaries, the arrange- 
ment of the cells in palisade form upon the blood-vessels, and laid special stress upon 
the fact that between the endothelial wall of the capillaries and the cells there was no 
interposition of tissue. He found proliferation of endothelial cells in some of the capil- 
laries which projected into the lumen. Some of the endothelial cells appeared to be 
multinuclear. There was hyaline degeneration of these cells arranged along the capillaries 
and those of the connective tissue. The blood-vessels formed the framework of 
the tumor. 

SuDECK denies that the growth has anything to do with adrenal rests. It is his 
opinion that the}’’ are adenomata of the kidne}^ He describes their origin as from the 
epithelium of the uriniferous tubules. He claims he was able to trace the development 
from the proliferation of the urinary tubules which from the beginning showed an atypical 
character. He states that a network of tumor cells is surrounded by capillaries without 
being separated from the wall of the capillaries by connective tissue. He rejected the 
idea that there was fatty infiltration and called it a fatty degeneration. 

Birch-Hirscheeld calls attention to the fact that the alveoli present remind one 
of the glomerular alveoli since the cells which lie directly on the capillary walls without 
the formation of the renal membrane propria, may take on a more cylindrical form. He 
called these tumors hypernephromata. 

Manasse describes an angiosarcoma which he calls a perivascular sarcoma. Also a 
venous endothelioma and an endothelioma arising from lymph spaces. All these tumors 
were very similar in appearance. 

Kelynack gives a very exact description of the microscopic character of these 
growths and is rather inclined to believe that they arc of renal adenomatous formati(»n. 
The whole question of adenomatous growth met with at all periods of life requires a most 
thorough investigation, but until whole specimens of a renal growdh are submitted 
to thorough microscopic investigation, our knowledge of this important and probably veiy 
complex adenomatous growth will not advance very far. To the mere naked eye the 
adenomatous formation of the growth often resembles the sarcomata. 

Borst refers to the alveolar sarcoma-like structures and the difficulty of separating 
These growths from the other growths of the kidney. He also cautions against mistaking 
these suprarenal growths for certain renal tumors which belong to the endotheliomata or 
peritheliomata, and observes that many authors consider these angiosarcomata and i>cri- 
theliomata as of suprarenal origin. 

Hektoen and Riesmann admit the impossibility of classifying these growt is as 
carcinomata or sarcomata. Morphologically they sometimes deserve the name of one. 
sometimes the name of the other. Histogenetically the determination would rest with tiic 
nature of the cells of the adrenal gland. The authors decline expression of opinion. 

Adami claims that whereas aberrant adrenal tissue is from its hcterotopic natuic 
more prone to become blastomatous, and whereas it may well be that a lar^^e 
of the kidney tumors of this type are hypernephromas, others are nephromas. 
tumor of the kidney shows a special liability to form tubules rather than soli ce ma. . e . 
we would suspect a renal rather than an adrenal origin. The tuo organs a rena am 
kidney are embryologically so closely related that the tumors arising from tnesc lomo 
logons tissues must possess closely related characters. He defines mesothelioma . 
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(1) A tumor arising from such tissues or portions of organs of mesothelial orisrin 

which possess in the adult state lepidic character. ’ 

(2) When typical and growing slowly it is purely of the adenomatous type. 

(3) When atypical or more anaplastic and growing rapidly, it reverts first to an 
alveolar sarcomatous type and later to a structure or want of structure which renders it 
undistinguishable from a round or even a short spindle-cell sarcoma. 

(4) The tumor when it takes on its undifferentiated type affords metastasis of a 
sarcomatous order. The primary growth in general, if studied exhibits indications of 
the successive stages through which it has passed from the adenomatous to the sarco- 
matous form of growth. 

Jelle presents six tumors which, although all of these possessed a capsule, cordons 
and clear cells, rich in fat, he does not think sufficiently established a suprarenal origin. 
In regard to the fat content of the cells, he considers it impossible to differentiate micro- 
scopically the fat of hypernephromas from that of cancer of the kidney, either by 
polarization or staining. He concludes, in spite of the contradiction of Grawitz on the 
one part, and of Stoerk on the other, that it is impossible for us to decide from the 
insufficient histological groups the origin of the tumors. If he were required to pronounce 
definitely on the six cases which he presents, he could estimate that only the first two 
could be considered as tumors of suprarenal origin. 

Albarran and Imbert describe a large cell under the microscope with clear proto- 
plasm, characterizing a tumor which, when benign they call an adenoma, when malignant 
an epithelioma. They both present the same microscopic appearance. They call this 
tumor adenoma and epithelioma with clear transparent cells in consequence of the trans- 
parent look which the cells have when the abundant fat which they contain has been 
dissolved out in the process of the mounting. The authors assert that these tumors 
may have a double origin, namely, from the renal epithelium and also from aberrant 
suprarenal rests in the kidney. 

Burkhardt is of the opinion that malignant tumors of the adrenal in the kidney 
develop from a pure adenomatous growth of adrenal tissue, but not directly from mis- 
placed adrenal elements. In his opinion it was plainly seen how the stromatous tissue 
was transformed into a solid cellular, papillary and alveolar or irregularly diffuse growdli, 
in places corresponding to the relations that are found in the malignant adenomata. 
This irregular, many layered, alveolar structure is continued into a diffuse cell growth 
or it forms larger alveolar cell complexes. The decision according to Burkhardt 
depends upon two points : one, what principle tumors should be classified and, two, what 
relation the adrenal holds both in embryonic and physiologic relations. He is inclined 
to look upon these tumors of the kidney as analogous to malignant tumors of other 
glandular organs which are ordinarily designated as carcinomata. Tumors of the 
adrenal show peculiarities found only in the carcinomata, that is, cell nests and papillary 
growths of cells. He believes they should be considered carcinomata of this gland as we 
do those of other glands. 

Wright put forward the view that the appearance usually labelled hypernephroma 
was a product of the malignant change of the renal tubules and one of the ways m 
which they react to a neoplastic stimulus, because it seemed to him that this is a more 
useful conception of the disease than the one which holds it to be an isolated phenomenon 
arising from the capricious and somewhat belated growth of a misplaced tissue-remnant. 

Stoerk claims that no kind of convincing agreement exists between hypernephrogenic 
and nephrogenic tumors. The different forms of Grawitzian tumors are showm histo- 
logically as varieties of one and the same type. He further states that the Grawitzian 
tumors of the kidney are of renal origin, and that the blastoma tumors are characteristic 
of children while the Grawitzian tumors are found mostly in the second half of hie. 
This tumor which is found in the second half of life is quite intelligible in relation to the 
origin in contraction processes. The tumors under discussion should be designated adeno- 
mata, papillary cystomata, or carcinomata of the kidney after the Grarvitz type. api 
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lary formation.-: wiiich 50 frofiuciUly appear in the Grawilzian tumor arc a strong 
areumeiK ni:ainst tlieir adrena) origin. TJu' type of tumor apparently solidly alveolar 
ihrouplioul can I'e rocoynizet! hy careful examination as a tuljular as well as a papillary 
growtii. 'i'he hypiuhetica! order of devel«'imient is ]>rohai)ly first, kidnev contraction: 
second, papillary cystoma, and third. Grawitz tumor. 

Zr.illi!; is of tlie same opinion a- St.u-rk. Zehlie ohjecls to tiu; Grawitz hypothesis 
and suege-ts tliat tliey arise in comju'nsatory hyju-riropliy of ilio renal tubules. 

\\ msiiN and W u.i.i.s claim that most if not ;dl so-called adrenal rests arc probably 
of Wolflian origin. There i-« much evidence that the so-called hypernephromata do arise 
from islands of nepbiogenic tis'Ue. .<nch tissue is sometimes iiresent in the adult kidney 
ami appears capable of forming tum-us of the non-infiltrating, mi.\-ed cordon, tubular 
patiilliforin. and sarcoma type so ch.'trac’eristic of the so-called hyiiernephroniata. 

.•^SssoN agiie-- with .‘^l<'erk and Wiboji that the renal tumors have no relation to 
the .‘:uprarenal glami. 


Strosa, studied ti'e coue.i nital tumors of ibe kidney and tbeii’ literature. He 
Concludes that they aie of embryonic origin, 'flu- term carcinoma cannot be applied to 
them a-- the .aden- imat-uf- type i^ evident .and a- the epithelial elements do not take 
origin fiom the de\elo]ved gl.amb of the kidney, llistogeiiic comparison sliows that 
t!’.e*-e tumo*'- ri'-iinlde the einbiyouie W'olfiian hmly. ’fhere is a contimioiis swstein of 
'nbniis .and liieir ileiiwativ e eel! tna^^e-. thione.hont the Innior. I'hc cell masses arc derived 
from the tubnli-'- by :eti>>g:.a(k- met.amorpbo'-iN. 1 listologie.al cb.araclerislics vary with 
the age of ilu p.iil. Tile pt lvic te-:ion i-- oldest, showing complete differentiation of the 
nu--encbyma au-I epitludinm. The imta^tases are y-uingest and sliow an embryonic 
condition wlute .all other eell-- are aliki. Ril.aieral tumors are coincident and not 
mct.'istatir. Met.'i-t.i'-i^ m.ay oeenr tbrongh the lymph stream as well as through the 
blood stre.'iin. 

Mcl*.\i:t.\Nii. ’■ 'fiiat aberr.aut fragnum- of adrettal (issue occur is uudisputablc ; that 
bypenupbroma develops ;i<.in them se< ms to us most reasonable.” 

Hai.i. sj;,jcs that ill geiiei.ai hyjiernephroinata. the most common of primary renal 
neoplasms, is tu Ue legardni as a true ami peculiar species, well worthy of a place of its 
own am! (juite <iistinct from caicinom.a and sarcoma. 

Itwt.xa; concltide« “that the jireseiice of adrenal rests in the kidney is fully attested, 
although lliey :ire less freinuiit than many li:ive sn])i)osed. It also appears that certain 
tnnior.s arise fnun these rests, idtli-uigh clear descriptions of their structure has not been 
fully given. I'inally, recent studies have demonstrated that a large proportion of the 
reported liyperiupbroinas are renal adeno-carcinomas." 


A survey uf iltc voUttttiuous Htcruturo peflaintng to hypernephromata 
reveals a wide variatice in njiinion c(incernin,g tlicir gene.st.s. i he following 
iheoric.s; have iieen jtropounded : 

1. 'I'hal they originate in adrenal cell rests. 

2. d'hey are alveolar stircoiiKit.a having nothing to do with cell rests. 

3- i'hal they are endolhelioinata which take origin from the endothelial 
lining of ])crivasciilar lymj)h-s])aces. 

4. d'hal thev are cla.'^sificd. if benign, as adenomata, if malignant, as 
carcinomata. 

5. That they develop from the endothelial cells lining the blood vascular 
spaces. 

6. 'I'liat they are derived from the epithelia lining the uriniferous tubules. 

7. That thev originate from islaiuhs of embryonic nephiogenic tissue. 
Embryology. — Man}’ emhryological studies have been made in the attempt 

to demon.stratc the developmental means whereby displaced cells of adienal 
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(1) A tumor arising from such tissues or portions of organs of mesothelial orinfn 

which possess in the adult state lepidic character. “ ’ 

(2) When typical and growing slowly it is purely of the adenomatous type. 

(3) When atypical or more anaplastic and growing rapidly, it reverts first to an 
alveolar sarcomatous type and later to a structure or want of structure which renders it 
undistinguishable from a round or even a short spindle-cell sarcoma. 

(4) The tumor when it takes on its undifferentiated type affords metastasis of a 
sarcomatous order. The primary growth in general, if studied exhibits indications of 
the successive stages through which it has passed from the adenomatous to the sarco- 
matous form of growth. 

Jelle presents six tumors which, although all of these possessed a capsule, cordons 
and clear cells, rich in fat, he does not think sufficiently established a suprarenal origin. 
In regard to the fat content of the cells, he considers it impossible to differentiate micro- 
scopically the fat of hypernephromas from that of cancer of the kidney, either by 
polarixation or staining. He concludes, in spite of the contradiction of Grawitz on the 
one part, and of Stoerk on the other, that it is impossible for us to decide from the 
insufficient histological groups the origin of the tumors. If he were required to pronounce 
definitely on the six cases which he presents, he could estimate that only the first two 
could be considered as tumors of suprarenal origin. 

Albarran and Imbert describe a large cell under the microscope with clear proto- 
plasm, characterizing a tumor which, when benign they call an adenoma, when malignant 
an epithelioma. They both present the same microscopic appearance. They call this 
tumor adenoma and epithelioma with clear transparent cells in consequence of the trans- 
parent look which the cells have when the abundant fat which they contain has been 
dissolved out in the process of the mounting. The authors assert that these tumors 
may have a double origin, namely, from the renal epithelium and also from aberrant 
suprarenal rests in the kidney. 

Burkhardt is of the opinion that malignant tumors of the adrenal in the kidney 
develop from a pure adenomatous growth of adrenal tissue, but not directly from mis- 
placed adrenal elements. In his opinion it was plainly seen how the stromatous tissue 
was transformed into a solid cellular, papillary and alveolar or irregularly diffuse growth, 
in places corresponding to the relations that are found in the malignant adenomata. 
This irregular, many layered, alveolar structure is continued into a diffuse cell growdh 
or it forms larger alveolar cell complexes. The decision according to Burkhardt 
depends upon two points : one, what principle tumors should be classified and, two, what 
relation the adrenal holds both in embryonic and physiologic relations. He is inclined 
to look upon these tumors of the kidney as analogous to malignant tumors of other 
glandular organs which are ordinarily designated as carcinomata. Tumors of the 
adrenal show peculiarities found only in the carcinomata, that is, cell nests and papillary 
growths of cells. He believes they should be considered carcinomata of this gland as we 
do those of other glands. 

Wright put forward the view that the appearance usually labelled hypernephroma 
was a product of the malignant change of the renal tubules and one of the ways m 
which they react to a neoplastic stimulus, because it seemed to him that this is a more 
useful conception of the disease than the one which holds it to be an isolated phenomenon 
arising from the capricious and somewhat belated growth of a misplaced tissue-remnant. 

Stoerk claims that no kind of convincing agreement exists between hypernephrogemc 
and nephrogenic tumors. The different forms of Grawitzian tumors are shown histo- 
logically as varieties of one and the same type. He further states that the Grawitzian 
tumors of the kidney are of renal origin, and that the blastoma tumors are characteristic 
of children while the Grawitzian tumors are found mostly in the second half of life. 
This tumor which is found in the second half of life is quite intelligible in relation to t le 
origin in contraction processes. The tumors under discussion should be designated adeno- 
mata, papillary cystomata, or carcinomata of the kidney after the Grawitz type. Bapi - 
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lary formations which so frequently appear in the Grawitzian tumor are a strong 
argument against their adrenal origin. The type of tumor apparently solidly alveolar 
throughout can be recognized by careful examination as a tubular as well as a papillary 
growth. The hypothetical order of development is probably first, kidney contraction: 
second, papillary cystoma, and third, Grawitz tumor. 

Zehbe is of the same opinion as Stoerk. Zehbe objects to the Grawitz hypothesis 
and suggests that they arise in compensatory hypertrophy of the renal tubules. 

Wilson and Willis claim that most if not all so-called adrenal rests are probably 
of Wollfian origin. There is much evidence that the so-called hypernephromata do arise 
from islands of nephrogenic tissue. Such tissue is sometimes present in the adult kidney 
and appears capable of forming tumors of the non-infiltrating, mixed cordon, tubular 
papilliform, and sarcoma type so characteristic of the so-called hypernephromata. 

, Sisson agrees with Stoerk and Wilson that the renal tumors have no relation to 
the suprarenal gland. 

Strong studied the congenital tumors of the kidney and their literature. He 
concludes that they are of embrj’onic origin. The term carcinoma cannot be applied to 
them as the adenomatous type is evident and as the epithelial elements do not take 
origin from the developed glands of the kidney. Histogenic comparison shows that 
these tumors resemble the enibr3mnic Wolffian body. There is a continuous system of 
tubules and their derivative cell masses throughout the tumor. The cell masses are derived 
from' the tubules bj"^ retrograde metamorphosis. Histological characteristics vary with 
the age of the part. The pelvic region is oldest, shownng complete differentiation of the 
mesenchyma and epithelium. The metastases are j'^oungest and show an embryonic 
condition where all other cells are alike. Bilateral tumors are coincident and not 
metastatic. Afetastasis maj^ occur through the lymph stream as well as through the 
blood stream. 

McFarland, “That aberrant fragments of adrenal tissue occur is undisputablc ; that 
hypernephroma develops from them seems to us most reasonable.” 

Hall states that in general hypernephromata, the most common of primary renal 
neoplasms, is to be regarded as a true and peculiar species, well worthy of a place of its 
own and quite distinct from carcinoma and sarcoma. 

Ewing concludes “ that the presence of adrenal rests in the kidney is fully attested, 
although they are less frequent than many have supposed. It also appears that certain 
tumors arise from these rests, although clear descriptions of their structure has not been 
fully given. Finally, recent studies have demonstrated that a large proportion of the 
reported hypernephromas are renal adeno-carcinomas.” 


A survc}^ of the voluminous literature pertaining to hypernephromata 
reveals a wide variance in opinion concerning their genesis. The following 
theories have been propounded : 

1. That the}'' originate in adrenal cell rests. 

2. They are alveolar sarcomata having nothing to do with cell rests. 

3. That they are endotheliomata which take origin from the endothelial 


lining of perivascular lymph-spaces. 

4- That they are classified, if benign, as adenomata, if malignant, as 
carcinomata. 

5- That they develop from the endothelial cells lining the blood \asculd! 
spaces. 

6. That they are derived from the epithelia lining the uriniferous tubules. 

7. That they originate from islands of embryonic nephrogenic tissue. 
Embryology . — Many embryological studies have been made in the attempt 

to demonstrate the developmental means whereby displaced celE of aoienal 
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origin might come into structural relationship with the adult kidney, the 
obvious purpose of such studies being to prove or disprove the Grawitzian 
theory on embryological grounds. 

We will give in brief resume the modern conception of the embryological 
development of the adrenal glands and kidney, together with some original 
observations having to do especiall)' with the physical relationship existing 
between the anlagal cells. The latter comprise stiadies of human and pig 
embr3^os of an age when incomplete cellular differentiation permitted visualiza- 
tion of the competent cells in their relationship to each other. 

Adroial Gland . — Aichel states that “ when the suprarenal body first appears, it is in 
close relationship to the Wolffian body. It arises from the proliferation of mesoblastic 
cells at the ends of the invaginations of the mesothelium lining the body cavity. This 
primary relation with the Wolffian body is subsequently lost and the adrenal becomes in 
close proximity to the kidney.” 

Baii.ey and AIiller, in referring to the cortical substance, state that “the cortex is 
of mesothelial origin. In embryos of five and six mm. the mesothelium at the level of 
the cephalic third of the mesonephros proliferates and sends buds or sprouts into the 
mesenchyme at each side of tiie root of the dorsal mesentery. These sprouts soon lose 
their connection vnth the parent mesothelium and unite with one another to form a 
rather compact mass of epithelial-like cells vcntro-lateral to the aorta. Frequently the 
two masses fuse across the median line ventral to the aorta. They constitute the anlagen 
of the cortical substance of the two suprarenal glands. From the fact that in the lower 
forms they remain separate from the medullary substance and lie between the urinary 
organs, they are known as inter-renal organs.” 

Arey states tliat “ the suprarenal gland has a double origin. The cortex is derived 
from mesodern, the medulla from chromaffin tissue. In an embryo of 6 mm. the anlagen 
of the cortex begins to form from ingrownng buds of a peritoneal mesothelium; this 
proliferation occurs on each side of the mesentery near its root. At about g mm. the 
paired glands arc definite organs, and their vascular structure is evident. The anlages 
of the suprarenals early project from the dorsal wall of the coelom, between the meso- 
nephros and the mesentery ; here they become relatively huge organs. The differentiation 
of the cortex into its three characteristic layers is not completed until between the 
second and third years. The inner reticular zone is formed first, the fasciculate zone 
next and finallj- the glomerular zone appears during the third month.” 

“ The chromaffin cells of the medulla are derived from the cceliac plexus of the 
sympathetic system. In embryos of seven weeks when the cortex is already prominent, 
masses of these cells begin to migrate from the median side of the suprarenal anlage to a 
central position. Such penetration probably continues until after birth. The primitive 
chromaffin cells are small and stain intensely.” 

Patersox states that “ the cortex and medulla of the suprarenal capsule are derived 
from different sources. The cortex is developed first. It is formed in the first month of 
fetal life by a series of fetal buds which grow into the subjacent embryonic mesoblast 
from the ccelomic epithelium, on each side of the root of the mesenter 3 ^ These buds 
coalesce and give rise to a mass of cells underlying the ccelomic epithelium. The mass 
forms a longitudinal ridge, the suprarenal ridge, in a position between the Wolffian 
body and the root of the mesentery. The medulla is derived from the main sympathetic 
cord. Subsequent to the formation of the cortex and the suprarenal ridge a stream of 
cells passes in to the base of the ridge and gives rise to the medullary portion of 
the capsule.” 

Lewis and Stour are of the same opinion. They state that “ the cortex appears first 
and is formed from cells which develop as buds of the ccelomic epithelium growing into 
the niescnchyma on either side of the root of the mesentery medial to the Wolffian 
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bodies. In embryos of 8 to 12 mm. tlic buds or cords have become detached from the 
peritoneal epithelium. Meanwhile cells from the sympathetic ganglion grow ventrally 
along the medial side of these masses.” 

WiEMAN found in his investigations that “ in g mm. embryos the suprarenal glands 
are not recognizable as distinct organs, hut consist of a thickening in the mesenchyma 
on either side of the root of the mesentery, forming a pair of broad ridges projecting 
into the body cavity from the dorsal body wall. Anteriorly these suprarenal ridges are 
continuous with the dorsal portions of the pleuro-peritoneal membranes while posteriorly 
they blend with the genital ridges. Laterally each is separated from the mesonephrosi 
by a distinct groove. The ridges are made up of mesenchyme which shows no evidence 
of differentiation. The ramus communicans which is really the direct ventral communi- 
cation of the latter loses itself in the mesenchyme of the suprarenal region. It seems 
to be accompanied by nerve cells. In 12 mm. human embryos the suprarenal glands are 
distinctly marked off from the surrounding tissues. On the median side in close contact 
are bundles of nerve fibres and ganglionic clumps.” 

Kiducy. — The development of the kidney was first described by Kupffer and later his 
views were supported by Balfour, Xcibcl and Huber. 

Bailf.y and Miei.eu state that ” the kidneys arc the third set of urinary organs to 
develop. They assume the function of the mesonephrosi as the latter atrophy, and con- 
stitute the permanent urinarj' apparatus. Each kidney is derived from two separate 
anlagen which unite secondb'. The epithelium of the ureter, renal pelvis and straight 
renal tubules (collecting tubules) is derived from the mesonephric duct by a process of 
evagination. The convoluted renal tubules and glomeruli are derived directly from the 
mesenchymal and in this respect resemble the mesonephric tubules and glomeruli.” 

Pateksox sums up the competent parts of the urinary system as follows : “ The 
metanephric duct produces the ureter, pelvis of the ureter, calyces, and collecting tubules 
of the kidney. The renal vesicles give rise to the tubular system of the kidney glomeruli, 
primary convoluted tubules, looped tubules of Henle, and the secondary convoluted 
tubules. The nephrogenic tissue also produces the interstitial tissue and capsule of the 
kidney. The resemblance between the development of the kidney and ureter and the 
development of the mesonephros is too striking to escape notice. The kidney is, at first 
lobulated but in abnormal cases only is the kidney lobulatcd m the adult.” 

Lewis and Stohr state that “ the kidnc}' developed after the Wolffian body has 
been formed. It arises in two parts, one of which is an outgrowth of the Wolffian duct. 
The other is a mass of dense mesenchyma surrounding this outgrowth and said to be 
derived from the posterior nephrotomes. Both parts are mesenchymal.” 

PiERsoL states that “ the development of the definite kidney in mammals begins as a 
pouch-like outgrowth from the posterior wall of the Wolffian duct a short distance above 
its termination in the cloaca. In man the renal diverticulum makes its appearance during 
the fourth week, at which time the embryo measures from 6 to 7 mm. in length. At 
first short and wide, the stalk of the pyriform sac soon becomes tubular, growing upward 
and backward into the mesoblast of the posterior body wall. The stalk rapidly elongates 
and terminates above in a blind club-shaped extremity which after a time lies behind the 
upper atrophic segment of the Wolffian body. The tubular duct becomes the ureter 
and its dilated end segment the renal pelvis. The latter is surrounded by a sharply 
defined oval area of compact mesoblast that is intimately concerned in the production of 
the convoluted kidney tubules and hence is termed the renal blastema. From the ventral 
and dorsal wall of the primitive pelvis which is compressed from before backward, a 
number of hollow sprouts grow into the surrounding mesoblastic stroma. Each is a short 
cylinder which terminates in a slight dilatation. At first a few of these sprouts increase 
rapidly in number as well as in length and by repeated dichotomous division gives rise 
to a system of branching canals that later are represented by the straight collecting 
tubules of the kidney. Concerning the origin of the remaining portions of the uriniferous 
tubules two opposed views obtain. According to the one all parts of these canals 
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develop as direct continuations of the outgrowths from the primitive renal nelv' 
According to the others, the convoluted tubules (from their beginning in the capsL to 
their termination m the collecting tubules within the medullary ray) arise indeln I 
within the renal blastema, and, secondarily, unite with the duct system from tZ pelvis 
o complete the canals. The careful studies and reconstructions of Huber leave little 
doubt as to the correctness of the latter view, which, moreover, with the principle observed 
m the development of the pronephrosis and the Wolffian body, in which the tubules and 
the duct join subsequent to an independent formation. The attenuated proximal end of 
the convoluted tubule, for a short time solid and in close relationship with the anlage 
' - of the glomerulus, soon be- 

' ’ comes a sickle-like process 

which gradually incompletely 
surrounds the vascular tuft, 
and later expands into the 
characteristic capsule. With 
the continued growth of the 
tubules their tortuosity be- 
comes very marked, the loop 
of Henle early becomes a con- 
spicuous feature of their 
course. By the third month 
the formation and grouping of 
the tubules have progressed to 
such extent that the surface 
of the young kidney exhibits 
the outlines of the individual 
lobes composing the organ. 
This lobulation is retained 
until some months after birth. 
In addition to the convoluted 
tubules the vascular and sup- 
porting tissues are derived 
from the renal blastema, the 
condensed peripheral part of 
which becomes the fibrous cap- 
sule of the kidne}^ As the latter assumes the role of active excretory organ the Wolffian 
body undergoes atrophy, with the exception of such parts as are concerned in the 
development of the sexual ducts." 

Original Studies . — The original studies were made with the hope of 
obtaining cross-sections of embryos at an age when the anlage of the cortical 
substance of the suprarenal gland and metanephros are to be found at the 
same level. Of the specimens studied, including pig embryos of 9, 12, and 
19 mm., and human embryos of 7, 12 and 16 mm., respectively, the 16-mm. 
human embryo alone revealed the two anlages in close proximity. In this 
specimen cross-sections made at the upper pole of the mesonephros disclosed 
the presence of the component cells of this structure together with the cortical 
substance of the suprarenal gland in the closest proximity and at a fairly 
early developmental stage. 

The illustration (Fig. l), which is a modification of me one presented by 
Wilson and Willis, shows the approximate level at winch these sections were 
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Fig. 1. — Longitudinal section of a i6 mm. human embryo. 
(Modified after Wilson and Willis.) 
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cut, namely at the level of the upper pole of the metanephros. The illus- 
tration (Fig. 2) shows the relation of the respective anlagen in cross-section 
at this level. In describing the cross-section and taking the aorta as a fixed 
point, we find ventro-laterally to it a collection of cells in the mesenchyme 
representing the cortical substance of the suprarenal gland. The identification 
of the latter structure is dependent upon the characteristic cortical cells, with 
a somewhat irregular outline and a large nucleus. Scattered between these 
cells, are imperfectly formed blood sinuses which are identified by the presence 
of endothelial cells. The __ 
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arrangement of the above- 
described cells into strands 
is the typical finding in 
the a cl r e 11 al anlagen. 

V entro-lateral to these 
suprarenal cells is the 
mesonephros and genital 
r i d g e, with the meta- 
nephros placed in a lateral 
position. In this section 
as is shown b}^ the illus- 
tration, it is difficult to 
determine the limits of 
the cortical cells ; there is 
no definite limiting tissue. 

When studied under high 
magnification a veiy nar- 
row band made up of 
young connective-tissue 
cells is deflected separating these two anlagen, but the separation in places is 
very poorl}'- defined, being effected by only one or two connective-tissue cells. 

The above findings would seem to justify on embryological grounds the 
belief that certain cells of the developing adrenal gland might become included 
in the developing kidney (metanephros). Our observations suggest the possi- 
bility of displacement in the mesenchyme of suprarenal cells just before any 
differentiation of the metanephros and suprarenal ridge. It would seem, too, 
that these structures are sufficiently adjacent to each other in the early stages 
of their differentiation to make cellular inclusion possible. In the absence 
of the actual demonstration of such inclusions during embryological develop- 
. ment the genesis of adrenal cell rests within the adult kidney is mere conjec- 
ture. We may assume on hypothetical grounds that cellular differentiation 
in the metanephric area may take on a character not unlike that which takes 
place in .the suprarenal area. It is mere conjecture, but nevertheless within 
the bounds of possibility, to assume that certain mesenchymal cells destined 
to form the metanephros may develop the structural characteristics of adrenal 
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aS “« commonly f„„„<, ,, 


1 studies of various hypernephromata have 

evealed a certain consistency in the nature and proportion of their chemical 
constituents. The results of these investigations although yielding insuffi- 
cient information for use as the basis of a more exact classification 
than can be made upon embryological and upon pathological grounds are 
extremely interesting. 

Gatti estimated the lecithin content of hypernephromata and found that it approxi- 
mated that of adult supra- 
renal gland. He estimated it 
to be 3.4735 per cent. Becbe 
performed qualitative analyses 
upon watery extracts of 
hypernephromata and demon- 
strated the presence of trypto- 
phane, proteoses, glycogen, 
leycine, and tryosine. Lohlein 
made the observations that 
the double refractive proper- 
ties of certain fat-like sub- 
stances found in diseased 
states of the kidney and 
adrenal gland are entirely dis- 
similar. Grier and Wells in 
attempting to recover adrena- 
lin fiom renal hypernephro- 
mata were unable to detect 
the presence of even the 
slightest trace of this sub- 
stance. Weglein, however, 
claims to have found adrena- 
lin in tumors originating from 
adrenal gland. Croftan states 
that watery extracts of adre- 
nal hypernephromata and fresh 
normal suprarenal gland tis- 
sue have following properties ; 

(1) Injected into the body of a dog or rabbit, producing glycosuria. 

(2) Possessing the power of converting starch into dextrose and maltose and this 
power of the extract lost on boiling. 

(3) Causing the blue color produced by iodine in starch solution to disappear. 

Hall, referring to the chemistry of hypernephromata, states that although the histo- 
logic structure of the tumor is most variable, the several varieties can hardly be mistaken 
for anything else for they have a distinctive chemical composition. A high proportion 
of cholesterin, lecithin and fat is always present. The reducing power of the watery 
extracts of hypernephromatous tissue on a starch iodine solution is so striking as to make 
the test applicable in the operating room. He was unable to produce a similar reduction 
in color in 35 cases of carcinoma and sarcoma. 

Wells presents a table showing the percentage content of fats and lipoids in hyper- 
nephromata as compared with normal adrenal, carcinoma of the gall-bladder, carcinoma 
of the breast and secondary carcinoma of the liver. 
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-Tumor from which the fresh tissue was removed for the 
chemical studies. 
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Table I 


Substances 

Normal 

adrenal 

Hypernephromata 

Carcinoma of 
gall-bladder 

Carcinoma of 
breast 

Sarcoma sec- 
ondary in 
liver 

I 

2 

3 

4 

Ether-Solvable material 

36.3 

28.0 

33-0 

38.4 

85.0 

8.6 

21.4 

14-5 

Cholesterol per cent., total dry weight. . . 

7.6 

4.6 

6.7 

8.7 

0.5 

2.2 

0.9 

1.6 

Cholesterol per cent., dry fat-free sub. . . . 

ir.9 

6.4 

lO.O 

14.0 

3-3 

2.4 

m 

1.9 

Cholesterol per cent., ether-sol. sub 

20.6 

16.9 

20.4 

22.9 


26.1 

■ 


Lecithin per cent., total dr}^ weight 

11.8 

6.0 ! 

1 

9.0 

1 

8.3 

1 

2.0 

1 

1.7 

0.7 


Lecithin per cent., fat-free sub 

18.4 





1.9 

0.9 

7-3 

Lecithin per cent., ether sol. sub 

33-0 



mi 

HQ 





We report herewith several observations on the influence of injections 
of water}^ extracts of Itypernephroma on the sugar content of the blood. The 
extract was made from fresh tumor tissue kindly furnished us by Dr. B. A. 
Thomas. The following method devised by Croftan was used : 

(1) Eighty gms. fresh hypernephroma tissue. 

(2) Mash to fine pulp in mortar. 

(3) Extract with 200 c.c, of distilled water. 

(4) Filter through gauze. 

A specimen of blood for sugar estimation was taken from the ear veins 
of four rabbits which had been fasting for sixteen hours. Following this 
50 c.c. of the watery extract of the tumor (hypernephroma) was injected 
into the lumbar region of each of these rabbits. Specimens of blood were 
extracted from the ear veins of each of these rabbits, 45 minutes, 2 hours, and 
24 hours, respectively, after the injections. 

The following table shows the percentage sugar content of the blood 
before and after these injections : 

Table II 


Rabbits 


lime Diooa was taKen j 

I 

2 

3 

4 

Before injection 

O.III 

0.107 

0.109 

0,123 

45 minutes after injection 

0.130 

0.090 

0.118 

0.136 

2 hours after injection 

0.134 

0.106 

o.ri2 

0.I3I 

24 hours after injection 

0.115 

0.093 

0.105 

0.153 


Numbers equal mg. of Sugar per lOO cc. of blood. 


The above tabulated estimations of blood sugar in rabbits r, 3, and 4, 
after injection of the watery extract of hypernephroma tissue are quite in 
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accord with the urinary findings made by Croftan. It would seem from these 
experiments that the maximum effect is within the first two hours after injec- 
tion. The failure in No. 2 rabbit to shoAv any rise was probably due to 
delayed absorption. The results in our work in producing hyperglycemia 
after injection of this extract and the results of Croftan in producing glyco- 
suria are very instructive. The acceptance, however, of this finding as 
specific for hypernephromata will depend upon more extensive varification, 
especially along comparative lines with other tumors and normal tissues. 

It would seem when one compares the respective chemical findings of 
hypernephromata with those from the cortical cells of the adrenal that there 
is a striking likeness, especially with respect to the lecithin content per cent, 
and the per cent, content of fat, lipoids and glycogen. The “ specific tests ” for 
carbohydrate content of these tumors seem helpful in the diagnosis. Koerbers, 
however, investigated these tests and was unable to corroborate them. 


CASE REPORTS 


The case reports include those from the autopsy records at the University 
of Pennyslvania since 1902. In this report no history or reference will be 
given to the clinical aspect of the respective cases. 


Case I. — No. 162. R. V., white female, sixty-five years of age. Died July i, 1904. 

Findings . — Right kidney. Weighs 610 gms. It was the seat of a tumor mass. On 
cut section practically no kidney tissue remained, but the tumor mass showed two gener- 
ally rounded foci of softening in the interior of which was a dark, bloody fluid. The 
walls of these cavities are rough, ragged and somewhat red in color. The tumor about 
these foci was pale, arranged somewhat in lobules, and did not bleed on section. Interior 
to these two general masses was a necrotic area which embraced, anteriorly, the abdominal 
aorta. The right ureter showed no abnormality until it reached almost to the tumor 
mass. Then it became slightly dilated and congested just before it disappeared into 
the tissue. 

The right adrenal was large and on cut section showed involvement by the tumor 


tissue. 

The left adrenal was large, firm, the periphery was yellow and the interior pale 
with a line of dark red in between them. 

Liver . — Weighs 970 gms. It was very hard and had a leathery feel. Over the 
anterior surface were a number of small, elevated, pale nodules bulging through the 
capsule. On section the internal part of the right lobe contained a large, necrotic tumor 
focus. Numerous other smaller ones were found throughout the liver. 

Left Pleural Cavity . — Over the parietal pleura of both sides were found numerous 
small pedunculated nodules varying from i to 2.5 cm. in diameter. On cut section these 
Avere pale and yielded a milkj^ fluid. 

Left Lung . — Weighs 615 gms. It Avas adherent anteriorly along the parasternal 
line and at the apex. It Avas covered over Avith many elevated AA'hite nodules varying 
from minute size to 4 or 5 cm. in diameter. Cut section shoAved the nodules to haAT a 
pale, j'elloAvish-Avhite periphery and some of them had ragged, degenerated interiors, espe- 
cially the larger ones. There Avere few'er nodules in the interior than there Avere on the 
surface. The right lung Avas the same as its felloAV. _ 

Case II.— No. 2137. C. H., Avhite male, forty-three years of age. Died 190O. 

Findings.— hait kidney. At the loAver pole of the left kidney apparently separated 
by a capsule from the renal substance Avas a rounded tumor 3-5 or 4 cm. in ciame er 
protruding beyond the end of the kidney. It Avas, Avhen fresh, of a light reddish-j’ellou 
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color and of a soft, fleshy consistency. At the upper end of the pelvis invading the renal 
substance was a small nodule about i cm. in diameter well circumscribed but 
not encapsulated. 

Eye . — A small tumor was found on the iris of the left eye. 

Abdomen . — A number of subcutaneous nodules were found in the abdomen and chest 
wall. Some of these disappeared apparently spontaneously. Multiple tumors within the 
intestines were found, one being about the size of a walnut, one in the ileum and two 
in the colon. Each was about the size of a small walnut. The one in the small gut was 
dark red, hemorrhagic, soft and appeared necrotic. 

Case III. — No. 1589. M. C., female, fifty-one years of age. Died July 14, 1907. 

Findings . — Right kidney. The right kidney weighed 2655 gms. The organ had 
retained its shape fairly well. It was diffusely infiltrated with tumor masses to such a 
degree that little of the kidney tissue remained. At one pole there appeared two openings 
about 2 cm. in diameter which probably represent the remains of the pelvis. The con- 
figuration of the structures in the immediate neighborhood serve to confirm this fact. 
Near the capsule there were seen several small yellowish, rather soft areas. The 
portion of the organ farthest removed from the pelvis had undergone softening 
and disintegration. 

Case IV. — No. 2047. E. K., male, sixty-eight years of age. Died April 12, 1908. 

Findings . — Left kidney. The left kidney weighs no gms. The upper portion was 
markedly enlarged beneath the capsule. Over the upper portion were numerous elevated, 
yellowish-white areas irregular in size. On cut section this enlarged portion was seen 
to be made up of a central tumor mass surrounded by stratified kidney substance from 
which in places it was separated by bands of connective tissue. The cut surface of 
the new gro\vth was yellowish-white, semi-translucent. There were mottled opaque 
yellow areas of degeneration and points of hemorrhage. The tumor was more or less 
lobulated. The renal vein was distended by a yellowish-white mass which is adherent 
to its walls. The inferior vena cava from the point of entrance of the left renal vein 
upward to the liver was occupied by a mass of tissue similar to that found in the kidney. 
This mass was adherent in places to the wall of the vein. 

Left Lung . — 'The left lung weighs 460 gms. It crepitated well except in the posterior 
portion. There it was of a yellowish-gray color, mottled with black, and dark red 
in the posterior portions. In the lateral parts of the lower lobe there was an elevated 
yellowish-white area about i cm. in diameter which on section was yellowish-white in 
color, moderately firm, and on scraping with a knife became pitted. On cut section 
of the posterior portions of the lung the surface was bright red in color and on pressure 
exuded frothy blood-tinged fluid. 

Right Lung . — The right lung weighed 380 gms. It was similar to the left and showed 
a metastatic growth similar to that seen in the lower lobe of the left lung. 

Case V. — No. 3783, female, white forty-five years of age. Died January 12, 1912. 

Findings. — Adrenal. There were no findings given referably to the gross pathology 
of this organ. The microscopic findings showed the blood-vessels to be filled with blood. 
The capsule was about normal thickness. The cells of the cortex were markedly 
vacuolated and the nuclei were stained well. The cells of the medulla in some portions 
showed yellowish pigment. At one end of the section is a small new growth extending 
from the medullary portion to the surface. It was bound by fibrous tissue and contained 
irregularly arranged masses of cells. The type of cell was an irregular oval one. Some- 
times it was jDranched and arranged along a wall of fibrous tissue. The cytoplasm was 
distinctly pink surrounding a well-stained nucleus. The cells gradually became of normal 
size and arrangement as one went toward the normal tissue. 

Case VI. — No. 3818, white, male, forty-eight years of age. Died March 2, 1912. 

Findings. — Adrenal. There were no findings given referable to the gross pathology 
of this organ. The microscopic findings showed the capsule was very much thickened 
and the cells very much vacuolated. A well-defined rounded area was seen in which the 
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cells were arranged in alveolar spaces of fibrous tissue perpendicular to the wall Tliese 
cells were well stained and contained vesicular nuclei. ‘ 

Case VII.— No. 3824, colored, male, fifteen months of age. Died March 14 191-. 

Fvidwgs.—Adveml There were no findings given referable to the gross patholiy 
of this organ. The microscopic findings showed the cortex was injected with blood- 
vessels. The cells were granular and vacuolated. The nuclei were well stained. The 
medulla was composed of alveolar spaces of fibrous tissue filled with large irregular cells 
with hyperchromatic nuclei. These appeared to be arranged perpendicular to the alveoli. 

Case VIII.— No. 4012, white, male, fifty-one years of age. Died August 28, 1912. 

Findings.—Leit kidney. Weighed 900 gms. On the anterior surface of the lower 
pole there was a definite nodular mass, firmly adherent to the kidney and continued within 
the kidney substance. The perinephric fat was firmly adherent to the tumor of the kidney. 
This tumor and kidney when cut showed the tumor had almost completely replaced the 
kidney tissue, especially below the midline. The tumor mass was of a yellowish-pink 
color. Friable portions are present which have undergone colloid degeneration. 

Right Lung.— Weighed 600 gms. There is on the external surface of the u])per lobe 
a small nodule evidently within the pleura. On cross-section it appears white and 
measures 3 mm. in diameter. 

Case IX. — No. 4447 > white, male, fifty-five years of age. Died April 3, 1914. 

Findings . — ^Left adrenal. Measured yx 5x4.5 cm. It was freely movable over 
the kidney and contained two nodules which measured about 3x2x2 cm. They were 
moderately firm in consistency and on section had a yellowish tinge. 

Left Kidney . — Measured igx 13X ii cm. It was irregularly pyriform with the apex 
downward. The surface is irregularly nodular and lumpy. The areolar tissue nearby 
contains several nodules like those found in the lung. The kidney itself was large 
occupied by similar nodules. 

Renal Vein . — The renal vein on the left side was 3 cm. in diameter and contained 
a soft, yellowish-white, gelatinous material. This mass extended into the inferior vena 
cava, seemingly completely obliterating it. 

Right Adrenal . — Measured 6x5x5 cm. Springing from the cortex and extending 
into the medulla were white nodules from i to 1.5 cm. in diameter. 

Pancreas . — Measured 21x4x1.5 cm. Two nodules of a yellowish-white color, one 
of them 5 mm. in diameter, was present in the substance projecting into the peritoneum. 
The organ cut with increased resistance. It had definite lobulations which were separated 
very slightly to widel3^ 

Liver . — Measured 4x20x6 cm. The inferior surface of the right lobe bore a 
solitary umbilicated white nodule 8 mm. in diameter. 

Left Pleura . — This was studded by fairly numerous nodules. They were gray-white 


and projected markedly above the surface. 

Right Pleura . — This showed numerous nodules like those discovered in its fellow. 
Left Lung . — The pleura was elevated by a great number of firm, umbilicated, reddish- 
yellow nodules from 2 to 2.5 cm. in diameter. They were sharply circumscribed, gray- 
white and on section were found to be conglomerated into large masses. 


Right Lung.— It ^vas like its fellow on the opposite side. 

Lymph-nodes.— The mediastinal lymph-nodes were markedly enlarged, hard, white 
and nodular. The largest measured 6x4x3 cm. They were located largely on the 
right side close to the apex of the lung. Immediately above its bifurcation the mfenor vena 
cava contained a mass 3x2x2. It lay more toward the right common diac vein tian 
toward the left. It could be traced into one of the right lumbar veins which apparently 
entered the fourth lumbar vertebra. The body of the vertebra contained loose granular 
tissue. The bony material was largely replaced by a lobulatcd gray-white, semi-ge 
and homogeneous material. The mass penetrated outward through 
such a way as to erode into the left common iliac vein which contained at 


70 



HYPERNEPHROMATA 


of 3 cm. from its junction with its fellow a second mass which measured 2x1x1 cm. 
This occluded the greater part oOhe lumen and was attached to the wall. 

Case X. — No. 4562. M. J., white female, fifty-five years of age. Died September 
7, 1914. 

Findings. — Intestines. Three and one-half feet above the ileo-csecal valve there 
projected into the lumen of the intestine two polypoid growths like thick buttons. They 
appeared to be swinging on short, delicate pedicles. In transverse diameter they were 
a little less than 2 cm. in thickness. These were separated from each other by about 
1.5 cm. At the base of the upper one a third small growth of the same type was 
beginning to project from the submucosa. These growths were of a soft, fleshy con- 
sistency covered with normal mucosa which was amply stained with bile. 

Right Kidney. — Weighed 300 gms. It was of irregular shape as a result of the 
diffuse 3’'ellow growth occupying the central portion and leaving the two poles relatively 
free. This tumor of irregular outline was 8 cm. in diameter. The growth projected into 
the kidney substance beneath the capsule in the form of firm nodules. It was soft and on 
section sharply defined borders separated it from the adjacent kidney tissue. The central 
gelatinous portion was apparently necrotic. Several large blood-vessels passed through- 
out this growth. The pelvis showed penetration of the growth in the form of a gelatinous 
substance beneath the mucosa. 

Left Kidney. — Weighed 180 gms. On the posterior surface there were several, small, 
bulging tumor nodules. 

Left Lung. — Weighed 600 gms. It showed many firm tumor nodules. Many of 
these range from a few mm. to i cm. in diameter beneath the pleura. The tumors were 
not found in the interior of the lung. They were limited to the subpleural region and 
were more numerous at the lower pole. 

Right Lmig. — Weighed 650 gms. Like its fellow except that smaller tumor nodules 
could be felt through the lung substance. In the posterior portion of the upper lobe 
there was a large growth irregular and reddish-yellow in color and about 10 cm. in 
diameter. It was adherent to the parietal pleura penetrating through the latter and 
between the ribs and the muscles of the back just within the internal border of the scapula. 

Case XL — No. 4782. F. S., white male, fifty-eight years of age. Died April 

IS, 1915- 

Findings. — Left adrenal. Measured 6 x 2.5 x 2 cm. At its upper pole there was a 
round, well-circumscribed area which was soft and about the size of a hazelnut. On 
cut surface it was an even golden brown. 

Case XII. — No. 4956. T. G., white male, forty-eight years of age. Died October 

17, 1915. 

Findings. — Right kidney. On its greater curvature it had one large cyst and at its 
upper pole presented a triangular mass apparently of new tissue substance. This was 
raised above the surface of the kidney. Upon section this had a fleshy appearance and 
resembled very closely the adrenal. 

Case XIII. — No. 5067. M. J. S., white male, fifty-five years of age. Died February 

23, 1916. 

Findings. — Left adrenal. This was about the size of a goose egg, somewhat nodular 
and apparently the size of a tumor which was soft, friable and which was limited to the 
organ, not showing any penetration to the surrounding fat. This tumor mass was not 
attached in any way to the kidney. 

Case XIV. — No. 5152. E. B., white male. Died April 9, 1916. Age, fifty. 

Findings. — Heart. In the left auricular ventricular septum was a firm, grayish- 
yellow bulging, the size of a pea and a similar somewhat smaller bulging in the 
pectinate muscles of the left ventricle. In the right upper cavity which usually contains 
a goose-fat clot, there was near the apex a nodular, white tumor mass somewhat larger 
than a hazelnut. There the tumor was moderately firm. Its cut surface was an even, 
white color. The valve leaflets were quite smooth except at the margin of the mitral 
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and tricuspid valves which were somewhat thickened, whitened and roughened. The 
small nodular swelling described in the septum extended practically through this structure 

Left Lung. Weighed goo gms. The lung was found to be adherent in places. The 
adhesions were due to small and large whitish nodules which projected from the surface 
of the organ. At the base a whitish soft tumor bound the lung to the diaphragm. The 
pleural surface was smooth and from it numerous whitish-gray nodules irregularly 

projected. The lung had a nodular feel. The cut surface was uneven. It showed 

numerous grayish -white, irregular shaped tumor masses. The largest was situated in 
the basal lobe and was 4 cm. in diameter. The -left parietal pleura was studded with 

about a dozen of the tumor masses described, varying in size from a pea to a hazelnut. 

Right Lung . — Same as left. 

Left Kidney . — The capsule stripped easily, leaving a smooth, brownish surface which 
showed here and there small brownish-white elevations. These extended for a short 
distance into the cortex and were quite well circumscribed. They averaged the size 
of a split pea. 

Right Kidney . — On cut surface it showed a golden-yellow color. Throughout were 
large tumor masses which were separated by thin strands of connective tissue. No real 
substance could be recognized. Here and there the tumor mass had undergone 
softening and was infiltrated with old hemorrhages. The tumor mass was quite firmly 
adherent to the aorta and around this organ smaller and larger nodules of the same color 
and consistency as the others were seen. The entire tumor mass of both sides of the 
abdomen was adherent. 

Case XV. — No. 6008. A. B., white male, sixty-three years of age. Died March 
7 , 1919. 

Findings . — Right kidney. The capsule of the kidney tissue was without special 
features, but at one side of the section and separated from the kidney by definite bands 
of fibrous tissue was a tumor which is quite large. 

Left Kidney . — Weighed 250 gms. It was large, lobular and adherent to the liver, 
the seat of an extensive tumor formation. The kidney showed several small metastatic 
nodules. The organ was soft. The cortex was widened and the surface was rather pale. 

Liver . — The liver weighed 1350 gms. The edges were enlarged and rounded. Tlie 
cut surface oozes blood and was slightly bulging, soft and pale. It presented a wide- 
spread area of metastasis in the central portion. 

Left Lung . — The left lung weighed 350 gms. It was large, light, fluffy, pale and 
crepitated throughout. Here and there one could feel small, hard nodules. The pleura 
was smooth except over the upper lobe. The cut surface showed the tissue to be 
slightly congested and contained a small amount of frothy fluid. 

Right Lung . — The right lung weighed 350 gms. It was very much like the left in 
that it contained a few small, hard nodules. 

Left Kidney . — Weighed 250 gms. It was large, lobular and adherent to the liver. 
It was the seat of an extensive tumor formation. The kidney showed several small 
nodules. The organ was soft, cortex was widened and the surface was rather pale. 

Case XVI.— No. 6132. R. L., male, white, fifty-five years of age. Died June 


17, 1919- , , 

Finding.'!.— Right lung. The right lung weighed 700 gms. It revealed tumor nodules 
which were limited to the lower portion of the upper pole. On section some of tiese 
were found to be deep in the pulmonary substance, and the others to be just un 
pleura. At this point the lung is adherent to the parietes. 

Liver.— The liver weighed 1600 gms. The surface was smooth except wiere 
tumor projects. On cut surface it was found to be made up of many tumors larg 
is about the size of a hickory nut. They are hard, homogeneous, yellowsh-wh.te c 
show evidence of necrotic change. 
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Left Adrenal. — The left adrenal weighed 6o gms. A hard tumor could be felt 
which had not broken through the capsule nor had infiltrated the kidney. On incising 
the adrenal only a small part of its original substance was discoverable in the form of 
patches applied to the periphery of the tumor. In such patches the cortex was dirty 
brown, underlaid by a darker reddish-brown zone. The tumor itself was gray-white, 
hard, and streaked with hemorrhages. There was no, element of yellow and none of 
the necrosis grossly visible. 

Right Adrenal. — The right adrenal weighed 40 gms. It maintained something of 
its normal form, but was distorted by the presence of 6 or 8 more or less discrete nodules. 
On the section surface patches of adrenal substance could be distinguished and the organ 
exhibited more of the adrenal substance than in the fellow. The nodules on this side 
were if anything harder than on the other and were gray-white, but showed no 
hemorrhage. 

Left Kidney. — The left kidney w'eighed 290 gms. The capsule stripped off easily, 
revealing a large number of pale, yelloAvish-white tumor nodules. On the cut surface 
they were found deeper in the substance and showed the same general characteristics as 
those in the liA'er. 

Right Kidney. — The right kidney weighed 280 gms. It appeared as its fellow. 

Pubis. — The pubis was full on the right side. The bone was infiltrated by a homo- 
geneous yellowish-white tissue which was evidently neoplastic. 

Case XVII. — No. 79S0. J. G., V’^hite male, fifty-two years of age. Died June 
II, 1922. 

Findings. — Right kidney. The right kidney weighed 484 gms. It was the shape of 
a small egg-plant with the largest portion at the lower pole. The capsule was markedly 
adherent to the surrounding fat which showed an inflammatory reaction. When the 
kidney was split open it disclosed a large ivhite caseous-like tumor mass at the lower 
pole about 6 cm. in diameter. It showed a tendency to encapsulation. Toward the middle 
it had broken through the capsule where a large growth measuring about df/z cm. in 
diameter, very cellular and Avascular Avas groAving into the pelvis and extending doAvn 
the ureter. Scattered here and there in the kidney substance are other small cellular 
neAV groAvths that haA^e a faint yelloAvish tinge. Tliere Avas only a moderate amount of 
stroma AAuth a marked amount of cellular tissue in this groAvth. 

Case XVIII. — No. 9734. A. W., Avhite’ male, fifty-six years of age. 

Findings. — Left kidney. Weighed 350 gms.; measured 12x7x4 cm., Avas moderately 
firm. Near the upper pole there Avas a roundish tumor Avhich protruded 3 cm. above 
the surface. Section through the mass shoAved it to be firmly encapsulated, and to 
measure 4J2 cm. in diameter. The bulk of the tumor Avas pale yelloAv-broAvn, resembling 
in color and consistency normal adrenal cortex. Throughout it Avere seen numerous, 
fibrous bands and here and there smooth Availed cysts Avhich measured from a feAV to 
Vz cm. in diameter. Near the tumor, as Avell as elseAvhere in the kidney tissue proper, 
there Avere smooth Availed cysts, containing clear straAv-colored fluid. The kidney as a 
AA'hole Avas firm in consistency. The capsule Avas adherent to a coarsely granular, pale, 
gray-broAA'n surface. The cut surface A\'as likeAvise pale grayish-broAvn. The cortex 
AA'as no longer distinguishable from the medulla. All details Avere Avashed out and the 
tissues appeared extreme!}'- fibrous. PeripeNic fat Avas moderately increased. 

Case XIX. — C. E. P. Specimen remoA'ed at operation January ii, 1924. 

The specimen consists of a right kidney and the upper 2 cm. of the ureter, the 
latter being separate. The kidney measures 13 x 6.5 x 5.25 cm. Except for the neo- 
plastic area the surface is smooth and the capsule strips readily. Situated in the upi)er 
pole is an oval tumor 8 x 4.5 x 4.5 cm. This is evidently infiltrating in t3'pe and is covered 
by a thin capsule. On section this tumor is composed of homogeneous tissue. Some areas 
are gray and others chocolate in color and still other areas dark purplish-broAATi in color. 
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Chart 6. — Average basal metabolic rate curves of four cases of cxopbthalmic poitre anti two canes of 
"toxic adenoma" in which a period of secondary rise succeeds the period of primary improvement followinp 
the administration of iodine. All of the cases arc taken from the groups represented in Charts 3 and 4. 
The basal metabolic rates charted are the following: i. On ndpiission. 2. At the beginning of iodine 
therapy. 3. Lowest rate during the period of primary improvement. ^ 4. Highest rate during the period of 
secondaryrise. $• The average basal metabohe rate following operation. Tne two curves are practically 
identical in character. Time (hospital days) and the quantity of iodine are the variable factors of 
significance. See Table III. 


affords no satisfactory basis for distinction between exophthalmic goitre and 
toxic adenoma. 

Our cases of toxic adenoma were not only not aggravated by the adminis- 
tration of iodine, but responded in the same manner and in about the same 
ratio as did the cases of exophthalmic goitre. We emphasize again that both 
groups -were previously untreated. 


COMMENT 

We appreciate the inadvisability of making generalizations from a small 
number of observations. However, our experience in this field is more 
extensive tlian is represented by the small series of cases here considered. It 
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By Charles A. Elsberg, jSI.D. 

OF New York, N. Y. 

to OKOAK.C diseases of the brain and spinal cord, 
that may and do have an influence upon the proixr funcUon g 
and urethra— disturbances in the psychic sphere in , j 

and the corpus callosum ; somnolence, stupor or 

intracranial affections and that regularly ensue in the terminal stages o . 
cranial disease; disturbances which arc associated with polydipsia and polyniri, , 
that follow especially in lesions of the hindermost parts of the pitintar> bod 
and of the floor of the third ventricle; interference with aficrcnt visceral and 
somatic pathways for sensibility, and efferent pathways for motor contro , 
which occur in affections of the spinal cord where more or less of the trans- 
verse diameter of the cord is involved. 

The functions of the bladder are under the combined control of three 
mechanisms of which one is derived from the sympathetic system. Tiic 
sympathetic connector fibres leave tlie spinal cord by the two lower thoracic 
and the two upper lumbar ners^es (Holmes and Walshe) or perhaps the four 
upper lumbar nerves, and pass, with relays, to the hypogastric nerves and the 
bladder ^vall. The second nervous connection is not derived from the sympa- 
thetic system, but directly from the second, tliird and fourth sacral nerves, and 
passes to the wall of the bladder by way of the nervi crigentes. The tliird, 
and perhaps vbluntary element in the nervous mechanism of micturition passes 
by the pudic nerves to the urethral muscles. 

Voluntary micturition and evacuation of tlie bladder is in some way con- 
trolled by the brain through the nervi erigentes and the pudic nerves, and 
results from simultaneous contraction of the bladder musculature and a re- 
laxation of the sphincter muscles of the neck of the bladder and urethra. 

Difficulty in the expulsion of urine may be due, aside from mechanical 
obstruction, to a diminution in the muscular power of the bladder, an increase 
in the tone of the sphincter muscles, or a combination of these two factors 
from a disturbance in non-sympathetic nervous control, while true vesical 
incontinence in the conscious individual is probably rare excepting when all 
three inechanisnis are interfered with. 

The control of bladder function may, however, be exercised by the spinal 

cord when part of the cord has been entirely separated from hil cento 
dto^hfuchbladd^^ E 
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bladder disturbances in newgrowths of brain 

irptsiml and urethral musculature. . 

Doctor Gould has collected for me the urinary disturbances rccordc 
165 patients with verified tumors of the brain. Sixty patients (36 per cent) 
had Lme disturbance of normal micturition, and 39. of ^3 pct «"*•. 
sional or continued incontinence. Sixty-nine of the 165 patients (41 per 
cent.) had a more or less marked mental disturbance (Table II). 


Table II 


History of Mental and Urinary Disturbances in 165 Patients with Brant Tumors 


Location 

Number 

Mental 

disturb- 

ances 

Urinary 

disturb- 

ances 

Incontinence 
occasional 
or persistent 

Dysuria 

Increased 

frequency 

Frontal 

40 

36 

29 

19 

4 

4 

Motor 

3 

1 

I 

I I 

0 

0 

Parietal 

22 

8 

5 

3 

2 

4 

Temporal 

19 


5 

4 

2 

4 

Occipital 

4 

1 

2 

3 

2 

I 

1 

XJnlocalized 

3 

0 

0 

I 

I 

I 

Pituitary and interpeduncular 

10 

3 

2 

1 

0 

2 

Intraventricular 

4 

0 

2 

2 

0 

0 

Cerebellar and cerebello-pon- 
tine angle 

60 

8 

13 

6 

8 

3 

Totals 

165 

69 

60 

39 

18 

19 



41% 

42% 

23% 

n% 

12% 


In tumors of the frontal lobes mental disturbances were, of course, verj 
frequent (36 of 40 patients) and most of the patients had some variety oi 
disturbance of bladder function, incontinence of urine being very frequent 
Thus three-fourths of the patients with growths in the frontal lobes hac 
urinary disturbances of one kind or another, while almost 50 per cent, hac 
occasional or continued incontinence. In comparison, incontinence was com. 
paratively rare when the growth was in some other part of the brain* ii 
c^rred in only 21 per cent, of the patients with disease in the tempora 
be, 14 cent, of those with disease in the parietal lobe and 10 per cent oi 
hose ,wth growths in the posterior cranial fossa. When the tumor h 
the left cerebral hemisphere, incontinence was more freauent tlnn 4, ’< 
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bladder disturbances 

apt to cause bladder disturbances 
cord. (Table IV.) 
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than one within the substance of the 


Table IV 


F,-eq,,a,cy nf BlaMcr Dislu,-l,a«m m m Coni ■ 

Extramedullary 54, bladder d.sturbanecs m 43 - bo pc a ■ 

Conus and canda equina 23, bladder d.slnrbances ,n iS ~ ,S per cm . 

Extradural i3. bladder disturbances in ii -- 84 ptr cent. 

Intramedullary iS, bladder disturbances in 0 60 per cent. 


There is no particular segment of the spinal cord that is e.speciall) con- 
cerned with control of the vesical sphincter. The lower down in tlie spinal 
cord the compression by the tumor, the greater is the frequency of bladder 
disturbances (Table V). 


Table V 


Frequency of Bladder Disturbances at Different Levels of the Spinal Cord 


Cervical i to 4 
Cervical 5 to 8 
Thoracic i to 6 
Thoracic 7 to 12 
Lumbo-sacral and cauda 


bladder disturbances in 22 ~ 71 per cent. 
21 ( 

34 bladder disturbances in 25 --- 74 l)er cent. 

26 bladder disturbances in 20 — 81 per cent. 

15 bladder disturbances in 13 -- 87 per cent. 


Excepting in extradural primary or secondary malignant disease in which, 
with the rapid advance of the disease, bladder disturbances ocettr early, blad- 
der disturbances usually appear late in spinal cord tumors. In the ordinary 
extramedullary tumors usually at least six to twelve months elapse Ixifore 
vesical disturbance is noticed, but there may be very little bladder disturbance 
even after many years, if the tumor be a slow growing one and tlie com- 
pression of the spinal cord not much advanced. The spinal centres to the 
bladder lie in the sacral segments of the cord, and it is interesting and some- 
what surprising that even in tumors in this location at least a year will elapse 
before distinct bladder disturbances are observ^ed. During the second year, 
however, bladder disturbances are more frequent and 60 per cent, of the 
patients have a more or less marked interference with bladder function. 

In intramedullary tumors, bladder disturbances are observed in one-half 
of the patients within twelve months from the beginning of their symp- 
toms. In other words, in those patients with disease within the substance 
of the cord interference with bladder function although more rare, appears 
earlier (Table VI). 


Table VI 


Period Between First Symptoms of Tnmor and Appearance of Bladder 


Less than 6 months 

Extra- 

medullary 

Conus and 
Cauda 

8 = 21% 

11 

6—12 months 

10 = 26% _ 

2 = 20 % 

I — 2 years 

12 = 28% ' 

6 = 60% 

2—3 years 

3 = 8% 


More than 3 years 
33 

5 = 13% 

I = io 7 o 
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By Edavin Bekr> H.E. 

OF Kew Yoke, M- Y. 

A STUDY of the similarities in tte may prove 

unrelated systems is liable to be o Icnowledge be but surface 

instructive and stimulating. ,,pset much that we believe 

gleanings, and though future inve paihological and clinical obser- 

in, still certain striking analogies 

vations in the biliary and in tie ^ i„ this very 

interested ^ of these analogies has given 

lation rather than ?“"^,f“Xldersim«ar!*s tvhidr must he mentioned 

to be dismissed. At the t -.^^evs It is in fundamental structure 

organ-for the hver .s much 1 , he the h r ue s « 

a Sused or hi-lohed o^au, excretory 

rr^ns t:rin^ -x:!:; . poured mto-two ducts-to he stored in 
tetwo Madders and subsequently again passed through a duct mto he outer 
world or into the intestine which communicates directly with the exierio . ^ 
Passing these anatomical and physiological similarities rapidly and tuining 
our attention to the clinical and pathological, and surely more speculative 
problems, it must be admitted that despite the vast amount of investigation 
devoted to the biliary system, our knowledge of the urinary tract is far more 
complete. An intimate knowledge of the latter may throw some suggestive 
lights on processes that take place in the biliary tract that are less clear and 
are difficult to understand ; and vice versa, an appreciation of what we have 
learned in the study of diseases of the liver and of the biliary tract, may assist 
us in interpreting our observations on the urinary tract. 

In studying these similarities between the two systems, the subject natur- 
ally falls into several subdivisions and the analogies stand forth rather vividly 
— perhaps more vividly than they should. For purposes of this discussion, I 
have divided the available material under the following three heads: i — 
Cholesteremia and uricemia; 2 — lithiasis,. (a) primary, (b) secondary; 
3 — infections; and will limit myself to a brief discussion of these as they 
illustrate rather cogently the analogies between the two tracts. 

* Read by title before the American Surgical Association, May 26, 1926. 
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biliary and urinary tract analogies 

solution containing tnany ingredients in solution. Recent work has suggested 
that many of these are in a supersaturated solution 3 } mi ue 
of the colloids. Pauli and Sanric similarly showed that calcum 1*^ ™ 
calcium carbonate in albuminous solutions are seven tunes niore .solul le 1 an 
in water. If then a change in the colloidal system lakes place the salt. ( . .. 
crystals) will, naUirally, be thrown out in the urinary passages and what is 
called a colic due to a “ shower ” of uric acid crystals passing down the uretei . 
will occur. On voiding such urine the crystals will be in solution again, pio- 
vided the colloid is reversible, and if allowed to stand, iii the course of a day 
or two the nebecula (colloid) separates and the uric acid crystals are again 
apparent as crystals. The process inside the body is probably an instanta- 
neous one — totally dissimilar from that seen in the test-tube. I have seen 
this instantaneous change in urines as they have passed through the female 
urethra; the patient passing a white opaque urine due to sudden dropping 
out of phosphates while the residual urine immediately obtained by catheter 
was yellow and clear. Similarly, in the upper tract, I have appai ently induced 
a colloidal change by passing a ureter catheter and induced a unilateral fresh 
phosphaturia, and from the second side obtained clear urine such as was 
found originally in the bladder. 

These phenomena have as yet been studied too little, and to a])ply the 
same methods to the biliary tract has been impossible. The presence of num- 
bers of cholesterin crystals in the duodenal secretion or in the gall-bladder in 
colic cases in which no stone or inflammation was found, might establish the 
existence of a process analogous to that seen in tlie urinaiy tract. But even 
without this evidence, the therapeutic test offered by a change in diet suggests 
that similar colloidal disturbances are present in both systems, and that the 
over-concentrated solutions of uric acid in the one and of cholesterol in the 
other, are at fault. Restriction in protein intake controls the attacks of uric 
acid showers, and restriction in fats seems to have a similar effect in many 
of these biliary cases. 

LitJuasis. Turning to the question of lithiasis or stone production in these 
tracts, despite our imperfect knowledge, striking analogies are readily dis- 
cerned. For many years the teachings of Naunyn held the field and gall-stones 
were considered the result of the combined activities of bacterial infection 
an stagnation of bile. In a study of these published some twenty years 
ago It appeared to me that possibly a third factor— which might be a dis- 
turbed hepafe metabolism, was an essential element. Since then Aschoff 
has rather successfully separated the pure radial cholesterin stones from the 
whole group and emphasized the fact that they owe their origin to a faulty 
metabolism of the liver. He again called attention to the fact tint these s'inn ’ 

Slowly moving bile of the gall-bladder’and the 1 Jl;: 
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AN^ ECTOPrC (PELVIC) COMPJ.ETELY FUSED (CAKE) KIDNEY 
ASSOCIAa^ICD WITH VARIOUS ANOIMALIES OF THE 
ABDOMINAL VISCERA 


By Wir.uA^i W, Looney, M.D, 

AND 

Duuwoon L, Dodd, M.D. 

OF Dauas. Tex.vs 


dui*.\iitmi:nt or anvtomy, nwLou t;xivnii«i!TV coLLi:nr. or mkdicin'f: 


Duuikg the cli.sscction of a male cadaver, about seventv vears of age, 
many anomalies of the abdominal and pelvic viscera were found wbicb. from 
the embryological and clinical standpoint, make the condition of more than 
])assing interest. 

Tlie jejunum, ileum, and ascendinp and transverse cola were found to be suspended 
by a common mesentery, resembling very closely the mesentery of the foetus after rotation 
of the gut ami before descent of the cxcum. The root of the mesentery, instead of having 
a hasal attachment of five inches or more, was attached for about two inches around the 
superior mesentery artery (I'ig. t). The duodenum possessed a short mesentery almost 
continuous with that of the jejunum. 

.After the removal of the intestines and the iieritoncum from the posterior abdominal 
wall, both lumbar regions were searched for the kidneys. Having failed to find them in 
their normal position, our attention was directed to a rather large mass lying over the 
right sacro-ilinc joint and e.xtending into the pelvis which proved to be a completely 
fused (cake) kidney, nearly circular in outline, and possessing two distinct ureters, each 
measuring about five inches in length, and opening normally into the bladder. The 
anterior or ventral surface of the kidney showed marked lobulation but no indication of 
a separation into right and left portion.s. The ureters arose separately from this anterior 
or ventral surface from four e.xtrarenal calyces, which united about one inch from the 
kidney. The iwsterior surface of the kidney was perfectly smooth and concave. 

Further search failed to reveal a suprarenal gland on the right side, although a 
perfectly normal one was found in its normal iwsition on the left side. 

The left testicle was perfectly normal, both as to development and descent. The 
right testicle was lodged against the kidney in the right iliac fossa. The inguinal canal 
was e.xamincd and found to contain the processus vaginalis e.xtcnding all the way from 
the abdominal (internal) inguinal ring to the bottom of the scrotum. Below the subcu- 
taneous (external) inguinal ring this vaginal process was obliterated. The portion within 
the canal was patent and contained a small peritoneal sac, which communicated with the 
peritoneal cavity. A loop of the vas deferens was found throughout the entire length of 
the inguinal canal and behind the vaginal process. The proximal part of the loop was 
obliterated from its most distal point up to the testicle, although the distal portion was 
open and extended back up through the inguinal canal and downward and medially 
to the base of the prostate. The penis was rather infantile in character. 

The kidney received its blood supply from three larger and several smaller arteries. 
The left renal artciw arose from the lower end of the left common iliac artery while 
the middle renal artery came from the angle of bifurcation of the aorta. The right 
renal artery arose from the proximal part of the right common iliac artery. One large 
renal vein, comjwsed of several tributaries, passed out of the anterior surface of the 
kidnej^ and joined the lower end of the vena cava. Several smaller veins came from 
different portions of the kidnc}' and joined the common iliac veins. 
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LOONEY AND DODD 


in all probability, the condition is purely accidental, resulting from some 
mechanical interference. We are not certain why kidneys ascend at all. It 
is obvious, however, that the kidney in the case herein reported was never any 
higher than its present position, since the ureters are .short, and since its blood 
supply is derived from the arteries in the immediate localit}". 

'J'hc absence of one sui)rarenal gland is rather infrequent; and while we 
cannot state with absolute certainty that the right suprarenal gland did not 
develo]) in our specimen, we feel reasonably sure that such was the case, 
since no trace of a degenerated structure was found. A few reports of one 
suprarenal gland are to be found in recent articles dealing with this subject; 
and their absence is usualh- associated with single or fused kidneys, as reported 
by Abell ' and others. It is no wonder that one or the other of these struc- 
tures should fail to devcloj), for we may recall that the cortical substance of 
this gland appears in the cephalic end of the more or less undifferentiated 
mesone]3hric niesothelial tissue. As this tissue exists only for a while and 
then undergoes degeneration, it is reasonable to suppose that the cortex of the 
suiirarenal gland also disappears in some instances. Also, the cortical sub- 
stance may develop in isolated masses and its identity be lost as a distinct 
gland. The medullary substance of this gland is subject to many variations, 
since it is suppo.sed to be of the same origin as the sympathetic ganglia. 

It is uncertain just why the vaginal process in this specimen should have 
descended completely, as the testicle never proceeded any lower than the iliac 
fossa. However, we may recall that this process begins to push through the 
abdominal wall at about the third month of frctal life; and, at a corresponding 
j)criod, the tc.sticle is in the iliac fossa. 

We are unable to account for the partial descent of the loop of ductus 
deferens; nevertheless, the condition hears a close relation to sliding hernite 
(usually of the cjccum and appendix) accom])anying undescended testis. 
Eisendrath '' states that sliding hernia: usually occur only in cases similar 
to the one described. In this connection we might state that we have seen 
two sliding hernire of the sigmoid colon in individuals with normally 
descended testicles. 

Cullen " reports an interesting case in a female whose round ligament had 
descended into the inguinal canal very much in the same manner as the ductus 
deferens had done in our specimen. 
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LIPSHUTZ AND HOFFMAN 


border of llic kidney iinbranclied. It lies in front of tl)c renal vein and pelvis and gives 
olf the internal spermatic artery. 

The third renal artery arises from the bifurcation of the aorta immcdiatelj to the 
light of the middle sacral arterj. It breaks up into branches before entering the inferior 
pole of the kidney. 

A normal right icmtl vein arises by four large radicles from the ventral surface of 



Tif. I. — I'or description see le\t pngc S2S 


the kidnej and receives the internal spermatic vein. The vein is ventral to the artery and 
its radicles embrace the branches of the most cephalic renal artery. 

Left Kidney . — The left kidney also receives its blood supply from three renal 
arteries. The most cephtilic renal artery arises separately from the aorta and bifurcates 
into two large branches about 2 cm. from the medial border of the cephalic pole of the 
kidney, before it penetrates the renal parenchyma. It lies cephalic to the renal vein. 
The middle lenal artery, likewise, arises as a separate branch of the aorta, passes dorsal 
to the pelvis and is unbranched as it enters the kidney substance, i cm. from the median 
border. The most caudal renal arterj' arises from the aorta, courses ventral to the 
inferior renal vein, dorsal to the pelvis and is distributed to the caudal pole of the kidney. 

Three large renal veins emerge from the left kidney. The most cephalic is the 
largest” and arises by four radicals from the ventral surface of the kidnc 3 % crosses the 
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the capillary plexus supplying the normal embryonic kidney. Developmen- 
tally these arterial anomalies bear no relation to tbc normal adult renal artery 

for the kidney does not receive the latter artery until it reaches its defini- 
tive position. 

Concerning the range of frequency of accessory renal aiteries, some 
discrc])ancy is noted in the relative proportions of upper and lower accessory 

renal polar arteries 




/ 




/ 



Fio 


-Hydronephrosis, the result of nn nccessory inferior polar 
renal artery (Modified from Rumpel ) 


as 

reported b)^ A'arious ob- 
servers. The accessory 
lenal arteries may be dis- 
tributed to either pole of 
the kidney. It is particu- 
larly noteworthy that an 
accessor}’ superior or in- 
ferior ]X)lar renal arter) 
may have its origin from 
the renal artery proper 
and not from the aorta. 
Eisendrath, in bis study 
of tbc variation of the 
renal vessels, directs 
especial attention to the 
latter renal arterial vari- 
ation. The presence of 
additional lenal arteries 
which arise directly from 
the aorta, is too well 
known to merit further 
consideration. When it is 
1 ecalled that some t} pe of 
renal aiterial variation is 
present in from 20 to 
per cent, of all sub- 
jects, the only safeguard 
in operations upon the 


k’idney, is to be constantly 

on the lookout for them. Eisendrath additionally mentions the presence of 
variations in the retropclvic arteries and veins, which vessels may be injured 
in the operation of pyclotomy. 

Undoubtedly, insufficient attention has been directed to the vaiiations in 
the renal veins which are subject to a greater range of vaiiations than are the 
renal arteries and surgically are just as important, particulaily in the per- 
formance of a nephrectomy. 

Kinking or compression of the pelvis or of the ureteropelvic junction by 
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LIPSHUTZ AND HOFFMAN 

important surgical relations. ]ivcn in cadaver specimens the greatest possible 
care is occasionally necessary in the separation and detachment of the parietal 
])eritoneum with the colon descendens from the ventral surface of the left 
kidney in order to avoid injuring the peritoneum and its related structures. 
With the ventral e.xposurc, the colon is under, direct vision during every 
mechanical mananivre and once the plane of peritoneal cleavage is established, 
the detachment of the peritoneum is easy and safe. 

Hemorrhage from an overlooked accessory renal artery, or from an aber- 
rant renal vein, either immediate or post-operative, may he followed by a fatal 
result. 1-Icmorrhage from a normal renal artery may follow when the kidney 
pedicle is short. J he isolation of the pelvis or ureter may occasionally be 
attended by hemorrhage due to the variations of the dorsal retropelvic arteries 
and veins, unless a careful anatomic c.\]) 05 ure is obtained. One of the 
dangers of the so-called suhcapsular nej)hrectomy is the possibility of com- 
])letely overlooking an accessory renal artery which arises from the aorta or 
from the renal artcr}’ proper. 

Among the most hazardous and disconcerting complications of nephrec- 
tomy is a tear or rupture of the vena cava inferior. The relative shortness 
of the right renal vein which occasionally adds to the difficulties of a right- 
sided nephrectomy, is the most frequent cause of this accident. Injury to the 
vena cava inferior is particularly liable to occur during a nephrectomy for 
malignancy. Fonstein has collected 75 cases in which this perilous compli- 
cation has occurred. Altogether there were 22 deaths, a mortality of 29 
per cent. It is probable, however, that this accident occurs more frequently 
than rejjorts indicate and in all likelihood is attended with a higher mortality 
than that noted above (29 ])cr cent.). Suture of the lateral wall apparently 
gave the lowest mortality, as a method of treatment, and tamponade of the 
wound, the highest. Here again, abdominal nephrectomy with the clear 
visualization of the pedicle of the kidney and of the vena cava inferior insures 
against injury of the latter vessel. 

Extraperitoneal abdominal nephrectomy further eliminates the occasional 
exigency where it becomes necessary to leave some form of clamp applied 
to the renal pedicle for a period of 48 to 72 hours. Aside from the danger 
of secondary hemorrhage, on removal of the clamps, a number of cases of 
duodenal fistulas have been reported as the result of their use. Instances of 
injury to the diaphragm and pleura are also reported following the appli- 
cation of clam]) to the renal pedicle for a period of 48 to 72 hours. 

When properly carried out the extraperitoneal abdominal approach for 
exposure of the kidney gives a splendid and clear view of the kidney and its 
pedicle. The vessels of the kidney can be secured without disturbing the 
kidney from its bed. Separation of the parietal peritoneum is effected on a 
broad, clear surface and under direct vision. The use of lateral semi-flexed 
position is avoided. Furthermore, as noted, it eliminates the danger of injury 
to accessory renal arteries, veins, the post cava, the duodenum and colon. 
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is proper to state that in the more extended experience we have found nothing 
fundamentally inconsistent with the observations that form the basis of this 
paper. In fact, the material considered constitutes an objective confirmation 
of the views we have previously held. 

In this paper we have not been particularly concerned with the question 
of whether toxic goitre, in its -broadest sense, is an essential dysthyroidism, 
hyperthyroidism or both; whether toxic goitre is a disease in which the 
thyroid plays a primary or secondary role, as regards etiology and 
pathogenesis. 

Our chief concern has been to point out certain inconsistencies in the 
conception that there are two directly opposed types of toxic goitre (exoph- 
thalmic goitre and “toxic adenoma") in so far as any fundamental distinc- 
tions between the two supposed types are dependent upon opposite reactions 
to iodine. 

Increased basal metabolic rale and other evidence of “thyrotoxicosis,” 
together with hypertrophy and hyperplasia of the thyroid of any degree, we 
regard as sufficient indication for the administration of iodine, irrespective 
of the presence or absence of adenomata. We shall not expect clinical 
improvement to follow the administration of iodine in any case in which the 
thyroid is normal or in a completely involuted or colloid state. 

It is important to bear in mind that the quantity of iodine required and 
tlie number of days necessary to effect comparable reduction in the basal 
metabolic rate is far greater in cases of exophthalmic goitre than in cases 
of “ toxic adenoma.” 

Probably the most important factor in determining the relative iodine 
tolerance of exophthalmic goitre and “ toxic adenoma ” is the difference in 
degree of glandular hypertrophy and hyperplasia of the thyroid in the 
two groups. I o'. p'j i 

In view of our experience, we feel justified in recommending the adminis- 
tration of iodine as a measure preliminary to operation in all cases of toxic 
goiti'e whether the thyroid be adenomatous or non-adenomatous. 
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THE FREQUENCY AND CHARACTER OF BLADDER 
DISTURBANCES IN NEWGROWTHS OF THE 
BRAIN AND SPINAL CORD* 

By Charles A. Elsberg, M.D. 

OF New YonK, N. Y. 

In organic diseases of the brain and spinal cord, there are many factors 
that may and do have an influence upon the proper functioning of the bladder 
and urethra — disturbances in the psychic sphere in lesions of the frontal lobes 
and the corpus callosum ; somnolence, stupor or coma that characterizes many 
intracranial affections and that regularly ensue in the terminal stages of intra- 
cranial disease ; disturbances which are associated with polydipsia and polyuria, 
that follow especially in lesions of the hindermost parts of the pituitary body 
and of the floor of the third ventricle ; interference with afferent visceral and 
somatic pathways for sensibility, and efferent pathways for motor control, 
which occur in affections of the spinal cord where more or less of the trans- 
verse diameter of the cord is involved. 

Tlie functions of tlie bladder are under the combined control of three 
mechanisms of which one is derived from the sympathetic system. The 
s3’Tnpathetic connector fibres leave the spinal cord by the two lower thoracic 
and the two upper lumbar nerves (Holmes and Walshe) or perhaps the four 
upper lumbar nerves, and pass, with relays, to the hypogastric nerves and the 
bladder wall. The second nervous connection is not derived from the sympa- 
thetic system, but directly from the second, tliird and fourth sacral nerves, and 
passes to the wall of the bladder by way of the nervi erigentes. The third, 
and perhaps vdluntary element in the nervous mechanism of micturition passes 
by the pudic nerves to the urethral muscles. 

Voluntary micturition and evacuation of the bladder is in some way con- 
trolled by the brain through the nervi erigentes and the pudic nerves, and 
results from simultaneous contraction of the bladder musculature and a re- 
laxation of the sphincter muscles of the neck of the bladder and urethra. 

Difficulty in the expulsion of urine may be due, aside from mechanical 
obstruction, to a diminution in the muscular power of the bladder, an increase 
in the tone of the sphincter muscles, or a combination of these two factors, 
from a disturbance in non-sympathetic nervous control, while true vesical 
incontinence in the conscious individual is probably rare excepting when all 
three mechanisms are interfered with. 

The control of bladder function may, however, be exercised by the spinal 
cord when part of the cord has been entirely separated from higher centres, 
although such bladder activity is purely reflex and not under voluntary control. 

♦Read before the New York Academy of Medicine, February i8, 1926. 
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stages of their disease be excepted, incontinence of urine is frequent only in 
frontal lobe grovrths. 

If patients in stupor or coma or with marked mental changes were 
excluded, urinary disturbances were no more frequent in subcortical than in 
cortical growths (Table III). 


Table III 

Mental and Urinary Disturbances Observed in Patients While in Hospital with Cortical as 
Compared to Those with Subcortical Growths {Patients in Coma Excluded) 


Cortical growtlis 

II Subcortical growths 

Location 

Number 

Mental 

disturbances 

Urinary 

symptoms 



Occasional 

incontinence 

Dysuria 

Increased 

frequency 

Number 

CJ 

V 

u 

a 

d 

*3 5 

4-» ^ 

c.i2 

y 

Urinary 

symptoms 

Occasional 

incontinence 

.5 

‘C 

9 

VI 

>» 

P 

Increased 

frequency 

Frontal 

10 

5 

5 

B 

n 

3 

23 

16 

9 

7 

2 

I 

Motor j 

I 

0 

0 

0 

0 

0 

2 

B 

B 

I 

0 

0 

Parietal 

9 

I 

I 

I 

2 

2 

II 

' 6 

2 

I 

° 1 

I 

Temporal 

0 

0 

0 

0 

0 

0 

17 

9 

5 

4 

I 

2 

Occipital 

2 

n 

n 

0 

I 

0 

2 

0 

0 

0 

0 

0 

Cerebellar 

3 

0 

0 

B 

0 

0 

33 

B 

5 

3 

3 

0 

Cerebello-pontine 
angle 

1 

17 

H 

3 

3 

2 

2 


i 

0 

0 

0 

0 

Totals 

42 

rr 

26% 

ro 

24% 

8 

19% 

6 

7 

88 

36 

41% 

22 

25% 

■ 

6 

4 


It is well known that mental changes are more frequent in patients with 
subcortical infiltrating tumors; in the series we studied, they occurred in 
41 per cent, of the subcortical as compared with 26 per cent, of the cortical 
growtlis. It was somewhat surprising, however, to find that if patients with 
mental changes and those in stupor or coma in the terminal stages of their 
disease were excluded, disturbances of the bladder function were as frequent 
in superficial growths — endotheliomas, cerebello-pontine angle tumors, etc. — 
as in deeply situated infiltrating growths. 

2. Bladder Disturbances in Tumors of the Spinal Cord . — Some years ago 
Doctor Stookey studied the material of my clinic and published the results of 
his investigations of bladder and rectal disturbances in cord tumors. The 
conclusions at which he arrived, have been modified in some respects by my 
study of a larger series of cases. Bladder disturbances occur much more fre- 
quently in extramedullary, extradural and conus and cauda tumors. Eighty 
per cent, of the extramedullary growths, 84 per cent, of the extradural 
growths, and 60 per cent, of the intramedullary growths had bladder dis- 
turbances, but all in all, a tumor outside of the substance of the cord is more 
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BLADDER DISTURBANCES IN NEWGROWTHS OF BRAIN 

apt to cause bladder disturbances than one within the substance of the 
cord. (Table IV.) 

Table IV 

Frequency of Bladder Disturbances in loj Spinal Cord Tumors 
E.xtraniedullar}' 54, bladder disturbances in 43 = 80 per cent. 

Conus and cauda equina 23, bladder disturbances in 18 = 78 per cent. 

Extradural 13, bladder disturbances in ii = 84 per cent. 

Intramedullary 15, bladder disturbances in 9 = 60 per cent. 

There is no particular segment of the spinal cord that is especially con- 
cerned with control of the vesical sphincter. The lower down in the spinal 
cord the compression by the tumor, the greater is the frequency of bladder 
disturbances (Table V). 


Table V 

Frequency of Bladder Disturbances at Different Levels of the Spinal Cord 

Cervical i to 4 ^0 ) , , , , , 

« . , . n Ujladdcr disturbances in 22 = 71 per cent. 

Cervical 5 to 8 21 ( 

Thoracic i to 6 34 bladder disturbances in 25 ^ 74 per cent. 

Thoracic 7 to 12 26 bladder disturbances in 20 = 81 per cent. 

Lumbo-sacral and cauda 15 bladder disturbances in 13 = 87 per cent. 

Excepting in extradural primary or secondary malignant disease in which, 
with the rapid advance of the disease, bladder disturbances occur early, blad- 
der disturbances usually appear late in spinal cord tumors. In the ordinary 
extramedullary tumors usually at least six to twelve months elapse before 
vesical disturbance is noticed, but there may be very little bladder disturbance 
even after many years, if the tumor be a slow growing one and the com- 
pression of the spinal cord not much advanced. The spinal centres to the 
bladder lie in the sacral segments of the cord, and it is interesting and some- 
what surprising that even in tumors in this location at least a year will elapse 
before distinct bladder disturbances are observed. During the second year, 
however, bladder disturbances are more frequent and 60 per cent, of the 
patients have a more or less marked interference with bladder function. 

In intramedullary tumors, bladder disturbances are observed in one-half 
of the patients within twelve months from the beginning of their symp- 
toms. In other words, in those patients with disease within the substance 
of the cord, interference with bladder function although more rare, appears 
earlier (Table VI). 

Table VI 


Period Betzveen First Symptoms of T umor and Appearance of Bladder Disturbance 



Extra- 

medullary 

Conus and 
Cauda 

Extradural 

Malignant Non-raalignant 

Intra- 

medullary 

Less than 6 months 

8 == 21% 

I = 21% 

4 =60% 

— 

— 

6—12 months 

10 = 26% 

2 = 20% 

I 

— 

1 ! 

Oi 

0 

1—2 years 

12 = 28% 

6 = 60% 

I 

3 = 43% 

2 ■= 30% 

2—3 years 

3 = 8% 

— 

I 

3 == 43% 

I 

More than 3 years 

3.3 

5 = 13 % 

I = 10% 

513 

0 

I 

0 
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If the time of appearance of bladder disturbances be looked at from the 
viewpoint of the part of the cord that is afifected (Table VII), we have found 
that in patients with high cervical tumors somewhat less than one-half have 
bladder disturbances before two years. In the lower cervical region, about 
three-quarters have similar disturbances before two years have passed. In the 
thoracic region, about four-fifths, and in the lumbo-sacral region, and cauda 


Table VII 

Time of Appearance of Bladder Disturbances from Viewpoint of Affected Leiel 



C 1-4 

Cs-8 

Th 1-6 

Th 7-12 

Lumbo-sacral 
and cauda 

Less than six months 

I 

2 

2 

2 

2 

Six to twelve months 

! 

4 

9 

6 

2 

One to two vears 

2 

3 

' 7 

i 

4 

6 

Two to three vears 

4 

3 

I 

I 

0 

More than three years 

- 

J 

2 

3 

I 


equina, ten-elevenths of the patients have such disturbances. In other words, 
this shows again the increasing frequency' of disturbances of the bladder func- 
tion in lesions of the lower parts of the cord. 

We have further investigated the different kinds of bladder disturbance 
and the time of its appearance. Much will depend upon the rapidity of growth 
of the tumor and the amount of compression of the cord. A slow growing 
tumor will cause much less interference with cord function than will a more 
rapidly growing one, and a soft tumor will likewise cause less damage, and 
therefore be less apt to cause bladder symptoms than a growth which is of 
firm consistency. With these resen^ations one may say the following. If the 
spinal symptoms have lasted less than six months, difficulty in emptying the 
bladder is most frequent; if they have lasted from six to twelve months, 
difficulty in urination or incontinence are frequent; and when the symptoms 
and signs of spinal compression have lasted several years or more, incontinence 
either due to overflow or true paralysis of the sphincter muscle, is most fre- 
quently observed (Table VIII). 

That the degree of bladder disturbance depends not only upon the level 
involved, but also upon the degree of compression, is shown in Table IX. 
All types of bladder disturbances were rare wbenever there was little motor 
or sensoiy disturbance, and the more marked the disturbances in power and 
sensation, the more frequent were the bladder disturbances and the more 
severe their nature. Thus, of 38 patients with complete retention or incon- 
tinence, 30 had marked or advanced motor and sensory disturbances. A few 
patients with distinctly marked involvement of power and sensation had nor- 
mal bladder function, but the majority had very marked disturbance of vesical 
control as soon as sensor}^ and motor signs were fairly advanced. In a few 
patients without much sensory disturbance but with distinct motor involve- 
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nient. there were bladder disturbances, but the rule seems to be that both 
sensory and motor functions must be considerably involved before marked 
bladder disturbances occur. 

After the removal of the tumor the improvement in vesical control may 
occur very* rapidly and a patient who has lost all control for many weeks 


Table VIII 

Type of Bladder Dishirhancc and Time of Appearance 



Dysuria 

Frequent 

urination 

Occasional 

incontinence 

Complete 

incontinence 

Retention 

Less than six months 

6 

3 

I 

3 

2 

Six to twelve months 

5 

1 

2 

3 

8 

3 

One to two vears 

7 

3 

2 

10 1 

2 

Two to three vears 

I 

I 

2 

2 

More tlian three vears 

I 

I 

4 

5 ; 


If symptoms lasted less than six months — dysuria most frequent 
If symptoms lasted six to twelve months — dj^suria or incontinenee frequent 
If symptoms lasted one to two years — incontinence most frequent 

If symptoms lasted two to tliree j'ears — incontinence most frequent 
I f sj-mptoms lasted more than three years — incontinence most frequent 

may within a few days recover considerable power and within a few weeks 
regain complete control of the bladder function. During the period that the 
patient is recovering his vesical control, the contraction of the bladder when 
distended with urine must be an imperfect one ; not so rarely the patients are 
only able to partially empty the bladder and a number of ounces of residual 


Table IX 

Relation of Bladder Disturbances to Degree of Motor and Sensory Disturbance 



Dysuria, 

frequent 

urination 

Incontinence 
or retention 

No bladder 
symptoms 

Slight motor and sensory 

I 

2 

2 

Distinct motor and sensory 

19 

4 

9 

Marked motor and sensory 

i8 

i8 

8 

Advanced motor and sensor}'- 

I 

12 

0 

Motor much less than sensory 

I 

I 

2 

Sen: ory much less than motor 

3 

I 

I 


43 

38 

22 


urine remains. It would be very interesting for some one to study cysto- 
scopically the contraction of the bladder which is improving after the removal 
of a cord tumor and while a few investigations on this subject have been made, 
they are far from convincing and much more cai'eful studies are desirable. 
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It is very interesting also that visceral sensibility, the consciousness of bladder 
fulness reappears very quickly in the patients who improve, and it seems that 
this return of visceral sensibility precedes return of somatic sensation. 

If the lesion of the s])inal cord from the prolonged pressure of a tumor 
has been so great that no recovery of power is possible, then a pure spinal 
automatic activity may reappear after a few months, even when the sacral 
cord or roots of the cauda equina are involved. In general, however, in many 
of the conus or cauda lesions, true incontinence with relaxation of bladder 
and urethral musculature and continuous dribbling of urine persists. In the 
patients who had an irremediable cord lesion at a higher level, the threshold 
for contraction of the bladder is so much lowered that one can keep the 
patient comfortable and dry b)’’ causing automatic emptying of the bladder 
every few hours by external irritation such as pinching the thigh or sudden 
passive movement of a limb. 

One must never forget that an individual with a brain or a spinal cord 
tumor may have a bladder disturbance which is in no way connected with the 
intracranial or spinal disease. I have seen patients with enlarged prostate and 
cystitis who had also a spinal cord tumor. 'J'here are individuals who either 
as a result of or not connected with bladder disturbances from their disease, 
develop calculi in the bladder or in the kidneys or lime incrustations in the 
bladder wall that result in marked urinary disturbances. Whenever, there- 
fore, bladder disturbances persist after the relief of the intracranial or spinal 
lesion, the bladder should be carefully studied with the cystoscope for evi- 
dence of local disease. 
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ANALOGIES BETWEEN THE BILIARY TRACT AND THE 

URINARY TRACT* 

By Edwin Beer, M.D, 

OF New York, N. Y. 

A STUDY of the similarities in the processes that take place in rather 
unrelated systems is liable to be of more than passing interest and may prove 
instructive and stimulating. Even though our knowledge be but surface 
gleanings, and though future investigations may upset much that we believe 
in. still certain striking analogies between pathological and clinical obser- 
vations in the biliary and in the urinar}'- tracts have struck me and have 
interested me for years, and to some of these I wish to refer in this very 
brief paper. I feel that a better appreciation of these analogies has given 
me a better understanding of the two systems, even though at times specu- 
lation rather than complete scientific proof supports the thesis. 

There are certain rather self-evident similarities which must be mentioned 
to be dismissed. At the tons ct origo of each system is a paired glandular 
organ — for the liver is much like the kidneys. It is in fundamental structure 
a fused or bi-lobed organ, each half, from an excretory standpoint at least, 
separate from the other. Both liver and kidneys have definite excretory 
functions and in both the excretion is poured into two duct.s — to be stored in 
the two bladders and subsequently again passed through a duct into the outer 
world or into the intestine which communicates directly with the exterior. 

Passing these anatomical and physiological similarities rapidly and turning 
our attention to the clinical and pathological, and surely more speculative 
problems, it must be admitted that despite the vast amount of investigation 
devoted to the biliar}^ system, our knowledge of the urinary tract is far more 
complete. An intimate knowledge of the latter may throw some suggestive 
lights on processes that take place in the biliary tract that are less clear and 
are difficult to understand ; and vice versa, an appreciation of what we have 
learned in the study of diseases of the liver and of the biliary tract, may assist 
us in interpreting our observations on the urinar}'- tract. 

In studying these similarities between the two systems, the subject natur- 
allv falls into several subdivisions and the analogies stand forth rather vividly 
— perhaps more vividly than they should. For purposes of this discussion, I 
have divided the available material under the following three heads: i — 
Cholesteremia and uricemia; 2 — lithiasis,, (a) primary, (b) secondary; 

3 — infections ; and will limit myself to a brief discussion of these as they 
illustrate rather cogently the analogies between the two tracts. 

* Read by title before the American Surgical Association, May 26, 1926. 
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Cliolcstcrcviia and Uriccmia . — Cholesterol may be considered as a more or 
less siDecific hepatic excretion and uric acid bears a somewhat similar relation 
to renal function even though both substances are widely distributed in the 
other body tissues. Both substances are regularly present in definite amounts 
in these respective excretions and the amount (or percentage) seems to vary 
with the concentration of these substances in the blood stream. For many 
years it was thought that the concentration in the blood stream could not be 
altered by diet and, consequently, diet was thought of questionable influence 
on the amounts of cholesterol or of uric acid excreted in the bile or in the 
urine. Gradually, experimental feeding experiments have shown that the 
blood concentration can be increased and with that the amounts excreted are 
also increased. On the one hand, the cholesterol content can be increased by 
eating a fatty diet, c.g., egg-yolk, brains, cream, etc. ; on the other, the uric 
acid content can be increased by eating foods rich in nucleins, c.g., thymus, 
spleen, liver, lungs, kidne3's, etc. Moreover, in certain diseases the blood 
content of these two substances is alTected ; for instance, the post-infective 
])eriod of typhoid usually shows an increase in blood cholesterin, and the 
uric acid content is increased in jmeumonia at the crisis. More interesting, 
however, is the observation of the influence of functional disturbances of the 
liver and of the kidneys on the blood concentration of these two substances. 
In bilateral renal obstruction, such as we see in early prostatic cases, the early 
evidence of functional impairment of the kidneys is found in an increase of 
uric acid in the blood. Similarly, in the biliarv tract, one of the first signs 
of choledochus obstruction, incomplete or conqflete, is a heaping up of the 
cholesterol in the blood. In both cases with removal of the cause, the physio- 
logical disturbance is relieved and the blood chemistry returns to normal. 

Whether in such and similar functional disturbances there are irregular 
fluctuations and that from minute to minute the concenti'ation in the blood 
varies, is not known though it is probable. The occasional spilling over of 
concentrated solutions, of over-saturated colloidal solutions, might account 
for many of the obscure clinical pictures that have masqueraded here and 
abroad under various appellations, c.g., dysfunction of the gall-bladder, kinks 
of the cystic duct, strictures of the ureter, and the like. In both the urinary 
and the biliary tract not infrequently typical colics take place simulating 
attacks of lithiasis and most careful study and most searching operative 
investigation fail to find a stone or any evidence of acute inflammation. In 
some cases these attacks occur after removal of the gall-bladder and cannot 
be ascribed to adhesions or to the abdominal wall giving away. Aschoff says 
we must now recognize that the occurrence of dyskinetic attacks of cramp m 
the gall-bladder region are more frequent than was formerly thought. 

The study of some of these cases in the urinary tract has proven of great 
interest and it is possilde that an analogous explanation may apply to the 
somewhat similar picture in the urinary tract. The urine is a complex 
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solution containing many ingredients in solution. Recent work has suggested 
that many of these are in a supersaturated solution by virtue of the action 
of the colloids. Pauli and Samic sirnilarl}' showed that calcium phosphate and 
calcium carbonate in albuminous solutions are seven times more soluble than 
in water. If then a change in the colloidal system takes place the salts (i.e., 
crystals) will, naturally, be thrown out in the urinary passages and what is 
called a colic due to a “ shower ” of uric acid crystals passing down the ureter, 
will occur. On voiding such urine the crystals will be in solution again, pro- 
vided the colloid is reversible, and if allowed to stand, in the course of a day 
or two the nebecula (colloid) separates and the uric acid crystals are again 
a]3j)arent as crystals. The process inside the bod}’- is probably an instanta- 
neous one — totally dissimilar from that seen in the test-tube. I have seen 
this instantaneous change in urines as they have passed through the female 
urethra ; the patient passing a white opaque urine due to sudden dropping 
out of phosphates while the residual urine immediately obtained by catheter 
was yellow and clear. Similar!)’-, in the upper tract, I have apparently induced 
a colloidal change by passing a ureter catheter and induced a unilateral fresh 
phosphaturia. and from the second side obtained clear urine such as was 
found originally in the bladder. 

These phenomena have as yet been studied too little, and to apply the 
same methods to the biliary tract has been impossible. The presence of num- 
bers of cholesterin crystals in the duodenal secretion or in the gall-bladder in 
colic cases in which no stone or inflammation was found, might establish the 
existence of a process analogous to that seen in the urinary tract. But even 
without this evidence, the therapeutic test offered by a change in diet suggests 
that similar colloidal disturbances are present in both systems, and that the 
over-concentrated solutions of uric acid in the one and of cholesterol in the 
other, are at fault. Restriction in protein intake controls the attacks of uric 
acid showers, and restriction in fats seems to have a similar effect in many 
of these biliary cases. 

Lifhiosis . — Turning to the question of lithiasis or stone production in these 
tracts, despite our imperfect knowledge, striking analogies are readily dis- 
cerned. For many years the teachings of Naunyn held the field and gall-stones 
were considered the result of the combined activities of bacterial infection 
and stagnation of bile. In a study of these published some twenty years 
ago, it appeared to me that possibly a third factor — which might be a dis- 
turbed hepatic metabolism, was an essential element. Since then Aschoff 
has rather successfully separated the pure radial cholesterin stones from the 
whole group and emphasized the fact that they owe their origin to a faulty 
metabolism of the liver. He again called attention to the fact that these stones 
are usually found in bladders in which there is no sign of infection, or of past 
or present inflammation. Apparently the cholesterin is sedimented in the 
slowly moving bile of the gall-bladder and the crystalline stone forms. In the 
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urinary bladder of prostatics, previous to the period of infection, a very 
similar sedimentation is favored in the residual urine, and in these cases we 
often encounter uratic stones. In both cases, possibly a temporary spilling 
over of the stone material, an increased excretion, may contribute to produce 
the colloidal instability that leads to the precipitation of the stones. In the 
kidney such primary stones are more difficult to study — but here in the kidney 
pelvis and calyces are encountered uric acid, oxalate, cystin, Xanthin and 
indigo stones which have appeared to develop without the interference of 
infective agents, possibly due to processes analogous to those underlying the 
formation of the pure cholesterin stones. The analogy between the uric acid 
(and uratic) stones and the cholesterin stones is ver}”^ striking. Owing to the 
obscurity of the metabolic processes underlying the other types of renal stones 
just mentioned, one must hesitate in grouping them together too intimately. 

When, however, infection sets in, a totall}’^ different type of stone develops 
and these secondary stones are quite typical. In the biliary tract we find the 
cholesterin pigment calcium stones, and in the urinary tract (both in the 
kidney and in the bladder) the various more or less hard phosphatic (ammo- 
nium magnesium phosphate and calcium magnesium phos])hate) stones. 
These may contain a nucleus of the primary type and are usually built up in 
layers and have a network of proteid material derived from the inflammatory 
exudate in w'hich they develoijed. Thus it is apparent that there is a striking 
analogy in the formation of the primary as well as of the secondary post- 
infection stones in both the biliary and the urinary tracts. 

Infections . — In studying the behavior of these two extensive excretory 
systems, it is ejuite striking to sec how readily the bacteria (toxins?) are 
passed through these glands without any ap])nrent damage to their paren- 
ch)mia. For many years it has been known that in bacterijemias the offending 
organisms are excreted in the urine. Apparently a very similar process takes 
place in the liA^er and biliary system, for under such circumstances in the bile 
a great variety of bacteria have been recovered. This transit through these 
two systems seems to do no i:)crmanent damage unless foreign bodies or 
obstructive conditions obtain and then local inflammatory changes may 
be induced. 

In the kidneys bacillary and coccic infections are very common and many 
of these produce such mild local symptoms that they are liable to be over- 
looked. Many such infections have been misinterpreted. Undoubtedly in the 
majority of the cases an almost complete repair and restoration of function 
occurs. Do analogous infections occur in the biliary system? Some writers 
believe infections of the liver are “extraordinarily” common (Naunyn, 
Poppert, Aschoff). If they are common, owing to the lack of local symptoms 
and laboratory evidence, we are surely not recognizing them in the clinic, and 
further attention must be directed tow^ards their diagnosis. Undoubtedly, the 
liver has marvellous recuperative power and being a remarkably silent organ, 
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many a fel)rile disease may be misinterpreted when the pathology lies within 
this organ. 

d'he repeated attacks of infection in the kidney parenchyma eventually 
lead to the peculiar scarred kidney of old pyelonephritics, and if similar 
processes occur in the liver, one cannot but wonder whether some of the 
changes of the cirrhotic liver are not developed in this same wa3^ 

In closing this very inadequate stud}'’ of some of the more striking simi- 
larities between the biliary and urinary tracts, one cannot but feel apologetic 
for attempting to put in words much that is still in the developmental stage. 
The parallelism has impressed me as too striking to be passed by, and I am 
sure it will stimulate further work and lead to a clearer understanding. 
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AN ECTOPIC (PELVIC) COMPLETELY FUSED (CAKE) KIDNEY 
ASSOCIATED WITH VARIOUS ANOMALIES OF THE 
ABDOMINAL VISCERA 
By Wii-,liam W. Looney, M.D. 

AND 

Durwood L. Dodd, M.D. 

OF Dai.ias, Texas 

DF.I'AnT.MKNT OF ANATOMY, lUYLOIl UNIvnil'SITY COLLFGF. OF MF.DICINE 

During the dissection of a male cadaver, aliout seventy years of age, 
many anomalies of the abdominal and jielvic viscera were found which, from 
the embryological and clinical standpoint, make the condition of more than 
passing interest. 

The jejunum, ileum, and ascending and transverse cola were found to be suspended 
by a common mesentery, resembling very closely the mesentery of the foetus after rotation 
of the gut and before descent of the ca;cum. The root of the mesentery, instead of having 
a basal attachment of five inches or more, was attached for about two inches around the 
superior mesentery artery (Fig. i). The duodenum possessed a short mesentery almost 
continuous with that of the jejunum. 

After the removal of the intestines and the peritoneum from the posterior abdominal 
wall, both lumbar regions were searched for the kidneys. Having failed to find them in 
their normal position, our attention was directed to a rather large mass lying over the 
right sacro-iliac joint and extending into the pelvis which proved to be a completely 
fused (cake) kidney, nearly circular in outline, and possessing two distinct ureters, each 
measuring about five inches in length, and opening normally into the bladder. The 
anterior or ventral surface of the kidney showed marked lobulation but no indication of 
a separation into right and left portions. The ureters arose separately from this anterior 
or ventral surface from four extrarenal calyces, which united about one inch from the 
kidnc}'. The posterior surface of the kidney was perfectly smooth and concave. 

Further search failed to reveal a suprarenal gland on the right side, although a 
perfectly normal one was found in its normal position on the left side. 

The left testicle was perfectly normal, both as to development and descent. The 
right testicle was lodged against the kidney in the right iliac fossa. The inguinal canal 
was e.xamined and found to contain the processus vaginalis extending all the way from 
the abdominal (internal) inguinal ring to the bottom of the scrotum. Below the subcu- 
taneous (external) inguinal ring this vaginal process was obliterated. The portion within 
the canal was patent and contained a small peritoneal sac, which communicated with the 
peritoneal cavity. A loop of the vas deferens was found throughout the entire length of 
the inguinal canal and behind the vaginal process. The proximal part of the loop was 
obliterated from its most distal point up to the testicle, although the distal portion was 
open and e.xtended back up through the inguinal canal and downward and medially 
to the base of the prostate. The penis was rather infantile in character. 

The kidney received its blood supply from three larger and several smaller arteries. 
The left renal artery arose from the lower end of the left common iliac artery while 
the middle renal artery came from the angle of bifurcation of the aorta. The right 
renal artery arose from the proximal part of the right common iliac artery. One large 
renal vein, composed of several tributaries, passed out of the anterior surface of the 
kidney and joined the lower end of the vena cava. Several smaller veins came from 
different portions of the kidney and joined the common iliac veins. 
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in all probability, the condition is purely accidental, resulting from some 
mechanical interference. We are not certain why kidneys ascend at all. It 
is obvious, however, that the kidney in the case herein reported was never any 
higher than its present position, since the ureters are short, and since its blood 
supply is derived from the arteries in the immediate locality. 

The absence of one suprarenal gland is rather infrequent; and while we 
cannot state with absolute certainty that the right suprarenal gland did not 
develop in our specimen, we feel reasonably sure that such was the case, 
since no trace of a degenerated structure was found. A few reports of one 
suprarenal gland are to be found in recent articles dealing with this subject; 
and their absence is usually associated with single or fused kidneys, as reported 
by Abell and others. It is no wonder that one or the other of these struc- 
tures should fail to develop, for we may recall that the cortical substance of 
this gland appears in the cephalic end of the more or less undifferentiated 
mesonephric mesothelial tissue. As this tissue exists only for a while and 
then undergoes degeneration, it is reasonable to suppose that the cortex of the 
suprarenal gland also disai)pears in some instaiices. Also, the cortical sub- 
stance may develop in isolated masses and its identil}' be lost as a distinct 
gland. The medullary substance of this gland is subject to many variations, 
since it is supposed to be of the same origin as the sympathetic ganglia. 

It is uncertain just wh}' the vaginal j)rocess in this specimen should have 
descended completely, as the testicle never proceeded any lower than the iliac 
fossa. However, we may recall that this process begins to push, through the 
abdominal wall at about the third month of foetal life; and, at a corresponding 
period, the testicle is in the iliac fossa. 

We are unable to account for the ])artial descent of the loop of ductus 
deferens ; nevertheless, the condition bears a close relation to sliding hernije 
(usuall}' of the caecum and appendix) accompanying undescended testis. 
Eisendrath •' states that sliding hernim usually occur only in cases similar 
to the one descril^ed. In this connection we might state that we have seen 
two sliding herniae of the sigmoid colon in individuals with normally 
descended testicles. 

Cullen " reports an interesting case in a female whose round ligament had 
descended into the inguinal canal very much in the same manner as the ductus 
deferens had done in our specimen. 
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RENAL ARTERIAL VARIATIONS AND EXTRAPERITONEAL 
ABDOMINAL NEPHRECTOMY* 

By Benjamin Lipshutz, M.D. 
or PniLAnELraiA, Pa. 

KlilSnEON’ TO THE MT. HOSPITAI. 

A NT) 

Clarence Hoffman, M.D. 

,\S‘^)CIATE IN ANWTOMV OF THE JEFKEIISON .MEDICAI, COLLEGE 
FIIOM the IlANtF.l. lUEGH INSTITUTE OF ANATOMY 

Departures from the conventional type in anatomic structures are slowly 
assuming a place of importance in the practical field. All that the observant 
student has to do is to witness the dissection of a large series of cadavers 
to have impressed upon him that there is no fixed and unalterable anatomic 
type in very many of the parts of the human body. Fortunately, the wide 
use of rontgenology has come to the aid of the physician and surgeon in 
the delineation and determination of anatomic conformation. 

The unique manner of the development of the kidneys which consists in 
the succession of functional kidneys, particularly predisposes them to a wide 
range of variations and anomalies. Additionally, the widespread practice 
of pyelography and rontgenographic studies of the kidneys advances the 
variations in the anatomy of the kidne\‘ to a plane of considerable diagnostic 
importance. A review of the surgery of the kidney, particularly the compli- 
cations of nephrectomy further emphasizes the fact that renal anomalies are 
a matter of grave concern to the surgeon. 

Description of Spccivicit . — The specimen here reported is unusual in several respects: 
I. The marked vascularity of both kidneys, illustrating in a composite form the important 
variations of the renal arteries and veins. 2. Bilateral absence of the ventral lip of the 
hilus, and 3. Bilateral l^'pertrophy and moderate ectopia. 

Both kidneys are larger than norn\al, the right being somewhat smaller than the left. 
In shape the kidncT’s are altered, the right being oval and more closely approximating in 
shape a normal kidney, the left elongated and flattened. On both kidneys the hilus 
is on the ventral surface. The anterior (ventral) lip of the hilus, as in the horseshoe 

or fused kidne3’, is absent and is represented as a low ridge, curving lateralward to 

reach the inferior pole on the ventral surface of the kidne3o The normal sinus renalis is 
also absent, the vessels, nerves and cafi’ces penetrating a broad, convex surface continuous 
with the ventral surface of the kidne3', as in the case reported by Harvey. The posterior 
lip of the hilus is absent. 

Blood-vessels (Fig. i) ; Right Kidney . — The right kidne3^ receives its blood supply 
from three large renal arteries. The most cephalic of the latter arises separately from 

the ventrolateral aspect of the aorta immediately caudal to the origin of the superior 

mesenteric arter3^ This renal artery divides into two large branches before entering 
the cephalic extremity of the kidney at its medial border. The artery lies dorsal to the 
renal veins and cephalad to the pelvis. The second renal artery similarly arises from 
the aorta, crosses the ventral aspect of the vena cava inferior and penetrates the median 

* Read before the Philadelphia Academy of Surgery, May 3, 1926. 
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border of the kidney unbranched. It lies in front of the renal vein and pelvis and gives 
off the interna] spermatic artery. 

Tlie third renal artery arises from the bifurcation of the aorta immediately to the 
right of the middle sacral artery. It breaks up into branches before entering the inferior 
pole of the kidney. 

A normal right lotal vein aiiscs by four large radicles from the ventral surface of 



Fig I. — For description see text pngc S2S 

the kidnej and receives the internal spermatic vein. The vein is ventral to the artery and 
Its radicles embrace tlic branches of the most cephalic renal artery. 

Left Kidney . — The left kidney also receives its blood supply from three renal 
arteries. The most cephalic renal artery aiises separately' from the aorta and bifurcates 
into two large branches about 2 cm. from the medial liorder of the cephalic pole of the 
kidney, before it penetrates the renal parcnchj ma. It lies cephalic to the renal vein. 
The middle renal artery, likewise, arises as a separate branch of the aorta, passes dorsal 
to the pelvis and is unbranched as it enters the kidney substance, i cm. from the median 
border. The most caudal renal artery arises from the aorta, courses ventral to the 
inferior renal vein, dorsal to the pelvis and is distributed to the caudal pole of the kidney. 

Three large renal veins emerge from the left kidney. The most cephalic is the 
largesf and arises by four ladicals from the ventral surface of the kidney, crosses the 
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aorta and enters the lateral aspect vena cava inferior. This renal vein receives the internaf 
spermatic vein. The two caudal veins assume a rather bizarre formation, as pictured in 
Fig. I. The second renal vein which grooves and encircles the lateral border of the 
kidney, arises by several radicles and emerges from the caudal pole of the kidney near 
the lateral border. The latter vessel passes ventral to the common iliac artery to enter 
the vena cava inferior just above its bifurcation. The most caudal renal vein is ver}^ 
unusual. It arises from three radicles which have anastomotic venous chains connecting 
one to the other, the vessel then pursues a' course lateral to the common iliac vein and 
enters the latter just before it bifurcates. 

The accessory renal veins as noted in this specimen, show a considerable range of 
variations. Variations in the renal veins are more frequently encountered than on the 
arterial side. 

Unilateral absence of the anterior lip of the hilus is not uncommon. In a series of 
So cadavers during the past year, this variation was observed three times. Bilateral 
absence of the anterior lip of the hilus is exceedingly rare, the specimen here reported 
being the only instance encountered in over looo cadavers. 

The ventral lip is usually found absent in fused or horseshoe kidneys as noted 
by the writers in 1918. The kidney during its growth undergoes a migration and rotation 
about its axis. The displacement of the hilus from its mesial border to tbe ventral surface 
shows the undeveloped character of the labia (Harvey). Tins specimen with its unde- 
veloped labia of the hilus, excessive vascularity, moderate ptosis and in the arrangement 
of its calyces resembles closely in its anatomic formations a fused or horseshoe kidney. 

Anomalous Renal Blood-vessels . — Anomalous renal blood-vessels entirely 
apart of their interest to the student of embryology and morphology are also 
of a considerable significance from a clinical and surgical viewpoint. Varia- 
tion in the number and distrilDUtion of the renal arteries are perhaps more 
frequently met with than any other of the larger arterial trunks and the 
commonest variation is the presence of an additional renal artery. The 
vessels vary in number, in origin, and in their anatomic course and relations. 
As many as five or six to one kidney have been reported. In many instances 
the presence of accessory or multiple renal arteries is associated with an 
arrested development in the kidney and occasionally of the ureter. A fact 
which suggests that multiple renal arteries are produced by some deviation 
from the normal development in the vessels of the kidney. Abnormalities in 
the form and position of the kidneys in association with accessory renal arter- 
ies have been pointed out by a number of observers. In general the kidney 
deviates from its normal reniform shape in proportion to the number of 
vessels. Rupert in 35 of 50 cadavers found variations in the renal arteries 
without any change in the normal position of the kidneys, although their 
shapes were altered. In horseshoe kidneys, as noted by the writers in 1918, 
additional renal arteries are the rule rather than the exception. 

Organs which make extensive migrations from one position to another, 
may retain vessels from their original position or receive or incorporate 
vessels of the new region invaded. The kidney during its growth migrates 
and undergoes a rotation around its long axis. The instances of accessory 
renal arteries arising from iliac arteries from the middle sacral and inferior 
mesenteric arteries are to be considered as persisting embryonic vessels of 
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the capillary plexus supplying the normal embryonic kidney. Developnien- 
tally, these arterial anomalies bear no relation to the normal adult renal artery 
for the kidney does not receive the latter artery until it reaches its defini- 
tive position. 

Concerning the range of frequency of accessory renal arteries, some 
discrepancy is noted in the relative proportions of upper and lower accessory 
, renal polar arteries as 

reported by various ob- 
\ servers. The accessory 

/ I'enal arteries may be dis- 

tributed to either pole of 
the kidney. It is particu- 
larly noteworthy that an 
> accessory superior or in- 
ferior ix)lar renal artery 
may have its origin from 
the renal artery proper 
and not from the aorta. 
Eisendrath, in his study 
of the variation of the 
renal vessels, directs 
especial attention to the 
latter renal arterial vari- 
ation. The presence of 
additional renal arteries 
which arise directly from 
the aorta, is too well 
known to merit further 
consideration. A\dien it is 
recalled that some type of 
renal arterial variation is 
present in from 20 to 
33 /^ per cent, of all sub- 
jects, the only safeguard 

Fig 2. — Hydronephrosis, the result of .in accessory inferior pol.nr OpeiatioilS UpOU 

renal artery. (Modified from Rumpel ) kidney, is tO be Constantly 

on tbe lookout for them. Eisendrath additionally mentions the presence of 

variations in the retropelvic arteries and veins, which vessels nia}'" be injured 

in the operation of p3’■clotom)^ 

Undoubtedly, insufficient attention has been directed to the variations in 
the renal veins which are subject to a greater range of variations than are the 
renal arteries and surgically are just as important, particularly in the per- 
formance of a nephrectomy. 

Kinking or compression of the pelvis or of the ureteropelvic junction by 
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an accessory inferior polar renal artery, arising from the renal artery proper 
or independently from the aorta, may produce attacks of high obstruction 
of the urinary tract and lead to the development of a hydronephrosis. 
Hydronephrosis associated with aberrant renal arteries usually occurs in the 
young adult. 

Figure 2 illustrates a definite hydronephrosis, the result of an aberrant 
renal artery in a kidney removed at operation by Rumpel. The patient was a 
boy of twelve who gave a clinical history of intermittent attacks of renal 
colic. The specimen shows clearly how an aberrant artery can mechanically 
interfere with the normal urinary current. The S-shape loop of the ureter is, 
however, a secondary change which followed the abnormal dilatation of the 
pelvis of the kidney. 

Braasch, in discussing Foley’s paper on “ The Diagnosis of Anomalous 
Renal Artery,” sa3’s that if the surgeons would stop and look carefully for 
the cause of hydronephrosis, the anomalous vessel would be found more 
frequently. 

From a surgical standpoint, renal arterial and venous variations, empha- 
size the necessity of accurate anatomic visualization in operations upon 
the kidney. 

Exira peritoneal Abdominal Nephrectomy . — During 1915 and 1916 a con- 
siderable number of dissections were performed in order to study the blood 
supply of the ureter. The ease and clearness with which the kidney can be 
exposed through an abdominal incision, when once the proper plane of peri- 
toneal cleavage is established, was noted. Additional anatomic observations 
and dissections extending over a period of ten years, confirm this opinion. 

The particular indications and advantages of abdominal extraperitoneal 
nephrectomy were discussed in a previous paper (February, 1925, Annals of 
Surgery). The more important complications and dangers attendant upon 
the removal of the kidne}' are here considered. It is our belief that the 
anatomic hazards of nephrectomy can be largely eliminated through the 
utilization of ventral nephrectomy. A review of the surgery of the kidney 
and of the complications of nephrectomy, discloses that injury of the pos- 
terior portion of the parietal peritoneum which is in intimate contact with 
the ventral surface of the kidney, is the most common accident during the 
performance of a nephrectomy. Immediately upon its occurrence, suture 
of the peritoneum is indicated. The possibility of a tear of the parietal peri- 
toneum, from our anatomic observations, is considerably lessened when the 
kidney is exposed by means of the extraperitoneal abdominal route. 

Here and there scattered sporadically through the literature are reports 
of injury to the c^cum, colon descendens or colon ascendens with resulting 
fecal fistula following a nephrectomy. 

The anatomic intimacy of the different divisions of the colon to the 
ventral surface of the kidneys, particularly the nearness of the colon descen- 
dens and left colic artery to the ventral surface of the left kidney, are 
34 629 
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Anatom}^ for permission to report these specimens and for his generosity in 
placing at our disposal all of the available anatomical material. 
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impossible to eradicate the infection and ultimately one or both kidneys are 
desti'oyed by pyelonephritis. The importance of the underlying factor of 
urinary obstruction in childhood is little realized and many of the cases are 
seen only when the destructive process is far advanced. A complete urologi- 
cal examination can and should be made at any age when signs of urinary 
retention are present or when there is persistent or recurrent pyuria. 

Briefly the routine of examination lias been as follows; After the 
u.sual urinary, renal func- 
tion, and blood chemistry 
studies, a cystogram is 
■ . ’ made with 20 c.c. of 12 

per cent, sodium iodide in 
both the antero-posterior 
and lateral positions to 
ascertain the presence of 
a ureteral reflux, dilata- 
tion of the posterior 
urethra, or diverticulum 
of the bladder. A cysto- 
scope is then passed, both 
ureters arc catheterized 
and pyelograms are made. 
The catheters are then 
withdrawn to the lower 
ureter and ureterograms 
are made. The ureters 
are then drained and a 
final film is taken. This 
will show whether there 
is delayed emptying of 
the pelvis or any portion 
of the ureter. The divided 
renal function test has 
been unsatisfactory as the 
catheters used arc necessarily so small that there is urinary leakage around 
them, vitiating the test. Cystoscopy can usually be carried out in girls over 
eight or nine years of age and boys over eleven years, under local anresthesia. 
In 3^ounger children a general anresthetic is required. 

Usualh^ children are referred for urological examination for one of four 
conditions : pyuria of long standing, acute attacks of abdominal pain of 
unexplained origin that may be referred to the kidney region, difficulty in 
urination and hrematuria. The symptoms and physical signs of obstructive 
lesions are so indefinite that an accurate diagnosis is practically impossible 
without the aid of the cystoscope and uretero-pyelograms. Where vesical 
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Fig 2. — Faulty insertion at uretcro-pclvic junction. Xo. 2SS&0. 
Female, ten years, July 15, 1920. Uretero-pyclocranis show n'lvanccd 
bilateral hytlroncphrosis Greatly delayed emptying time of pelvis. 
Radiographic appearances suggest a faulty insertion of the ureter into 
the renal pelvis. Not confirmed by operation. 
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is present in spite of prolonged back-pressure, a plastic on the uretero-pelvic 
junction is the operation of choice. 

Congenital stenosis may occur, which in rare instances may he bilateral. 
Large cystic tumors are formed which can he identified by the thin shell of 
kidney substance spread out on the surface of the cyst. So little functional 
tissue is present, that nephrectomy is almost invariably indicated. 

Faulty insertion of the ureter into the renal pelvis at too high a level 
will cause inadequate drainage. The greater the distention of the pelvis, 



Fig 4 — Stricture of ureteral orifice No S4tu rcmalc, sc\cn jears, Tcbniary I 2 , 1025 Post- 
operatne radiogram Before operation attempts to cnthctcri^e right ureter failct]. Orifice uould not jdmit 
the finest catheter C>stoiomy and plastic on right ureteral onficc \\ith drainage. Tight stricture found 
at orifice causing attacks of hydronephrosis and dilatation of ureter. 

the sharper the angulation at the uretero-pelvic junction and the more com- 
plete the obstruction. Where the hydronephrosis is slight and there is little 
evidence of renal destruction, a plastic on the uretero-pelvic junction, or 
section and reimplantation of the meter into the most dependent portion of 
the pelvis, should he peifoimed. Frequently, however, the kidne}^ is so far 
destroyed by hack pressure and infection, that the indication for nephrectomy 
is evident. 

The meter in eaily childhood is more tortuous than in the adult and 
ureteral kinks near the pelvic junction are common. It is difficult in any 
given case to determine just how far the angulation revealed by ureterogram 
may he responsible for urinary stasis and secondary infection. That a kink 

536 



^'^“lained dis- 



o"®ISFsifS 

twded. bm h„ ... .. “' ” of’ffi'lSlf, 


v,*iusea orjfir#>o ^ % »vun a '^>srj 

‘ended, tut by tracdon o„ t, •‘'-"5.'S?,.r.S 

"'ere eradicated, there „ '““foued end of the 
rapidly collapsed. “ ^‘ee flow of uri„e a„a“'f“' ‘’'e n"gi 

tlie vesical end of the 

e3'«ic dilatation may occl c '^'*‘"‘e of the orifi • 

-' “e“-- Stnctute with cystic dilarad“ » 

537 ^ one in: 



! 

1 



CHARLES G. MIXTER 


was bilateral. In another patient, a boy of sixteen months, there was unilat- 
eral reduplication of the ureter and pelvis. One of the orifices was normal, 
the other emptied on the surface of a cystic dilatation. The cyst was of large 
size and involved the base of the bladder to such an extent that it occluded the 
internal urethral opening, producing vesical retention. 

The intravesical partition of such cysts is thin, consisting of an external 
and internal lining of epithelium and an intermediate layer of connective 
tissue. Excision of this partition completeh' relieves the obstruction and is 



Fig. 6. — .Autopsy specimen obt.sincd from c.isc rcfcrrcfl to in Fi(;. S. slioivinp bil.ntcrni .stricture of ureteric 
orifices willi cystic dil.itations. Bilateral liydro-urctcroncpliro.sis. 


more adequate than simiily laying open the cyst, which procedure may be 
followed by cicatricial stenosis. Cystoscopic operative methods are impos- 
sible through the small calibrated instrument usually required for cystoscopy 
in childhood. Where fulguration can be enqjloyed, destruction of the vesical 
wall of the cyst can be accomplished satis factorih' by this means, if the 
dilatation is of small size. 

Where stricture of the orifice is present, without cystic dilatation, slitting 
the intramural portion of the ureter from the opening upward for a distance 
of about one-half inch through a transvesical exjiosure, and drainage of the 
dilated and usually infected ureter with a good sized soft rubber catheter 
for ten days to two weeks, has secured a very satisfactory result. 

Two views are held regarding the etiology of these strictures: first, that 
they are of congenital origin ; sccondh’-, that they occur as the result of infec- 
tion. In view of the early age at which they may be encountered and the 
absence at times of evidence of marked infection on urinary examination, 
the former hypothesis would seem the more probable. 

Diverticula may produce urinary retention from obstruction at the vesical 
neck. Situated usually in the A’icinity of a ureteral orifice, they ma)”^ dissect 
downward behind the base of the bladder as they enlarge until the distended 
sac shuts off the internal meatus. They arc of rare occurrence in childhood 
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comprising approximately 5 per cent, of the total number of bladder diver- 
ticula 1 epoi ted and those causing retention constitute only a fraction of this 
small number. In our clinic for the past three years a routine cystogram 
has been taken in all cases of bladder retention or where the symptoms are 
those of difficulty in urination. No instance of diverticulum, however, has 
been encountered and none is found in the past records. Nevertheless it 
should be borne in mind as a possible cause of retention in childhood. 

Obstruction in the male urethra occurs from congenital valve-like folds 
in the region of the 
veraniontanum or from 
hypertrophy of the vera- 
montanum itself. More 
rarely there may be a 
true congenital stricture. 

Recentl}' fift)*-six in- 
stances of valve forma- 
tion have been collected 
from the literature and in 
1923 seven examples of 
obstruction from hyper- 
trophy of the veru were 
reported from the 
autopsy protocols of the 
Babies’ Hospital in New 
York. These figures un- 
doubtedly give a very in- 
adequate idea of the 
frequency of occurrence 
of congenital urethral obstructions. The I'outine method of performing post- 
mortem examinations does not include removal of the deep urethra with blad- 
der and upper urinary tract. It is only in recent 3'ears that attention has been 
called to these lesions, since which time the number of cases observed in our 
clinic would suggest a higher incidence than these figures apparently indicate. 

Two instances of congenital stricture of the deep urethra have come under 
observation. This anomalous condition arises fi'om failure of the downward 
growing proximal portion of the urethra to unite accurately with the inward 
growing distal segment during development. In the cases observed each 

segment ended blindly, save for a minute opening connecting them laterally, 

where the blind ends overlapped. The condition was clearly demonstrated 
by open perineal operation in one instance; in the other a coude filiform 
passed the stricture and was followed by gradual dilatation with relief of 
bladder distention and marked general impi'ovement. 

The pathology produced in the urinary tract above the obstruction is 

striking. The bladder wall is greatly thickened with hypertrophy of the 
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nutsculalure causing trabeculation, such as is seen in the cystoscopic exami- 
nation of the prostatic bladder, fl'he ureters are tortuous and dilated and 
there is bilateral hydronephrosis. The uretero-vesical sphincters are fre- 
quently incompetent, permitting a ureteral reflux to the kidneys, and a 
simide cystogram will often give a satisfactory uretero-pyelogram. 

Removal of the obstruction may be accomplished by fulguration of the 



valve or hypertrophied 
veramontanum. In in- 
fants this procedure is 
not possible and usually 
in childhood suprapubic 
cystotomy or perineal sec- 
tion with excision is 
necessary. 

In addition to the in- 
trinsic obstructive lesions 
of the urinary tract in 
childhood, there are en- 
countered two congenital 
anomalies producing uri- 
nary stasis by pressure on 
the ureter from without. 
'J'hese are accessory ves- 
sels running to the lower 
pole of the kidney and re- 
duplication of the renal 
])clvis and ureter. 

Accessory renal ves- 
sels may be either artery, 
vein, or both, and com- 
monly the artery arises 
from the aorta and the 


Fio. 8. — Urethral obstruction from congenital valves, Ko. 68121. 
Male, seven years. February 28, 192.). Urctcro-pyeloKrams show 
enormous bilateral hydro-urctcroncphrosis. Bladder trabcculatcd. 
A valve type of obstruction was demonstrated in the posterior urethra 
by suprapubic cystostomy. 


vein empties into the 
cava. The vessel crosses 
the ureter at right angles 


near the uretero-pelvic junction and even slight mobility of the kidney may 
angulate and obstruct this point. This type of anomaly is not uncommonly 
bilateral. Should a case having typical renal colic from intermittent hydro- 
nephrosis disclose at operation an acccssor}'^ lower polar vessel as the cause, 
the opposite kidney should be carefully studied. Even if there had been as 
yet no symptoms referable to this kidnc}', should the pyelograms demonstrate 
a dela3^ed emptying time either in the prone or upright position, or shciild be- 
ginning hydronephrosis be evidenced by slight bulging of the inferior ‘oncave 
outline of the pelvis, exploration of this kidney should be seriousl}" considered. 

In the very early stage of intermittent hydronei^hrosis before the normal 
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obstructed for several minutes and the lower pole observed. Should marked 
cyanosis occur, simple nephropexy, or nephropexy combined with suture of 
the ureter in a position to avoid angulation, may be attempted. In advanced 
dilatation, division of the ureter and anastomosis with the pelvis at its lowest 
jjoint, below the level of the aberrant vessel, should be attempted in 



Fig. 10. — Accessory lower polar vessel. No. 36211. Female, ten years, April 26, 192O. Uretcro- 
pyelograins show marked left hydronephrosis and a normal vreter. There is a suggestion of slight 
hydronephrosis on the right side and the emptying time of the j>elvis was delayed. Function of left kidney 
so greatly diminished it could not be estimated. Left nephrectomy revealed an accessory vein to the lower 
polo causing obstruction and consequent liydroncphrosis and infection. Possibility of a similar anomaly 
on the right side. 

preference to jeopardizing the viability of any considerable portion of the 
renal tissue. 

Reduplication of the pelvis and ureter may be unilateral or bilateral and 
ma}" be com])Icte or incomi)lete. Where the duplication is complete the 
ureter from the upper pelvis cmjjtics by way of the lower of the two orifices 
in the bladder, while the ureter from the lower pelvis runs to the upper orifice. 
This necessitates a twining of the ureters about one another, and where they 
cross obstruction is apt to occur. Where duplication is incomplete, fusion 
of the two ureters ma}'^ take place at any point between the lower pelvis and 
the bladder. Obstruction from the pressure of one ureter on the other is 
less likely to occur than in the complete variety, hut either type is frequently 
accompanied by circulatory anomalies that may produce stasis. 
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URINARY OBSTRUCTIONS IN CHILDHOOD 

Frequently duplication of the pelvis and ureter causes no stasis and gives 
rise to no symptoms. Attacks of pain from intermittent hydronephrosis or 
persistent pyuria from chronic pyelonephritis are the indications that call 
for urological investigation. The operative treatment demanded varies with 
the individual case. Freeing 
the ureter and ureteropexy may 

he sufheient to ensure proper - . 

drainage. Discission of some 
unimportant elements of the 
anomalous circulation, or sec- 
tion of one ureter and an end- 
to-side anastomosis of the 
proximal end into the other 
ureter may eliminate the stasi.s. 

Ileminephrectomy might he 
attempted where the renal de- 
.struction is sharjdy limited to 
one-half the kidney. Finally, 
nephrectomy may be demanded 
hy advanced hydro- or pyo- 
nephrosis. 

Perhaps the most interest- 
ing condition met in childhood 
producing urinary stasis and 
destructive renal back-j)ressure 
is the enormous dilatation of 
the ureter called inegalo-ureter, 
idiopathic dilatation and giant 
ureter. It is frequently bilat- 
eral, Although it might not 
properly be classed as an ob- 
structive condition, as no ste- 
nosis of the ureteral orifice is 
present, it is evident that the 
aperture of the normal orifice 
is of insufficient calibre to ade- 
quately drain the tremendously 
distended ureter and pelvis 
present in these cases. 

The etiology is still in 
doubt. It is most generally held to be a congenital anomaly, in man} 
respects similar to megalo-colon. However in the latter condition the intes- 
tinal wall shows a great increase in the muscular layer. In the few 
specimens of megalo-ureter that we have had the opportunity to stud} 
microscopically, the thickening of the ureteral wall has been due to fibrosis 
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and inflammatory infiltration with very little increase in the muscular 
elements. Defective ennervation of the ureter diminishing the muscle tone 
and permitting dilatation, has been advanced as an explanatory theory. In 
the absence of any associated impairment of ennervation elsewhere it would 
seem improbable. No lesion of the lower urinary tract causing obstruction 
can be demonstrated and for this reason it is maintained that a dilatation 
secondary to a more distal obstruction cannot occur. Infection, for example 



Fio 12 — Reduplication of pchis and ureter ripht No 77171 rcmnic. six years. No\cmbcr 19. 
1924 Urctcro-pycloj^rams sho\\ slijdit dilatation of lower pelvis of the riRht kidney. Little blunting of 
calyces Both ureters dilated from urctcro-pclvic junction to point where they cross Dela> in emptying 
time Obstruction caused by crossing of ureters, producing acute hjdroncphrosis. Attacks rehc\cd by 
operation at which an anomalous renal circulation was demonstrated, 

a long-standing pyelonepbritis, bas been advanced as the primary factor, the 
ureteral dilatation being a secondaiy manifestation. This view would not 
seem probable as many cases are seen where the urinary examinations over 
long periods of time show evidence of severe infection and yet the pyelo- 
ureterograms are essentially normal. On the other band in occasional 
instances of megalo-ureter, the infection may appear to be relatively slight. 
A mechanical explanation is conceivable due to the obliquity of the course 
of the ureter through the bladder wall, causing angulation or valve action at 
the uretero-vesical junction. Ureteial stasis could induce hydro-ureter and a 
vicious cycle would be established, so that the greater the dilatation the more 
complete would be the obstruction. 

Several cases of melago-ureter in boys have been observed where at first 
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secondary infection, offers sufficient explanation. It is generally bilateral. 
The ureteral orifices are normal but are not competent to drain adequately the 
enormously dilated ureters. 

In any type of lesion encountered it is im])erative to relieve the obstruction 
to the urinary outfiow at an early stage to prevent extensive renal destruction. 

The destructive process is already far advanced in the majorit)< of the 
cases before an attempt is made to establish an accurate diagnosis. 

Cystoscopy, cystograms and uretcro-pyclograms are indicated in childhood 
in all cases suggesting obstructive urinary lesions or showing persistent or 
recurrent pyuria. 



by splenectomy » 

By Edwin Beer, M.D. 

OF Nem’ York, X. Y. 

Du,.,^-C. the last ten yeans our 

treatment of one type o ptnptt * si)!enectomy was described as a 

This particular type which is 'f'«'^' t ,h en.urv. Advance in the dif- 
clinical entity by Werlltof ” 7 '’= been so slow that only 

fercntiation of the different typ s 1 1 misunderstood the 

fifteen years ago as Medicine - made the statement 

condition, and m an aiticle ■ ^ individual purpuric diseases are n 

■■ I believe strongly and ahsolu . ‘ ..^ry in degree, 

essentially different, lint a, e^te , _ affection.” This 

rfint is. the varieties depend i^pm- tl^^^^^^ ^ of the 

"tvp- P-r' ‘VTssf had already called attention to the 
■ A Belgian histologist, Den)S, i /’ f these hemorrhagic diseases 

luct th“diere w-as a low placet , „„fi this 

..nd a few vears later, m 1890* ^tlme called attention to the fact that 
imer'esting observation and at ^ „ot contract. In the latter s 

although the blood ~ag^ ^ d i„ tpoo^se 7™; 

the fii-st to call attention to this ^ 1 published in the dissertation of 

Ttimt ted been made hy B^nn m tSSdjr^^ B 

F Kraus, as noted by the credit for his intensive study of 

nevertheless as it may, and the secondary, and his carefu wor 

tese purpuras, both tte pre-nt conception of the disease and 

seen^to lie the “"^d *e n ‘ 

of its recognition. FF'nfof’s disease or essential purpura hemorrhagica 
: disease knoivn as change which was appreciable in 

__That there ^vas no 

the red blood cells. ^ considerable diminution of the number of blood 

Second.— That present were often of a large size, 

platelets and that “’“f^constant modifica tion in the leucocytes. 

Third. Tierejs ^ „( ,Z tCciv York .academy of Medicine 
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one case was there an increase in these elements, quite independent of any 
blood disease. 

Fourth . — That the blood coagulates normally but that the fibrinous reticu- 
lum remained either invisible or developed as fibrils of unusual size. 

Fifth . — That there was an absence of retraction of the clot and secondary 
expression of the serum. 

The pathognomonic and constant characteristic of this disease he saw in 
the diminution of the numl)er of blood platelets and the absence of contrac- 
tility of the clot with the usual expression of serum. He also called attention 
to the fact that there were numerous cases of purpura not associated with 
these two striking characteristics. A very complete classification of the dif- 
ferent t}qDes of purpura, those with low jdatelet count, and those without, 
has been published only recently' in the article by' Doctors Brill and Rosenthal,^ 
which reclassification confirms many' of the excellent observations made 
twenty-five years ago by G. Mayem. 

In 1912 Duke called attention to the fact that the bleeding time may be 
greatly prolonged while the clotting time is normal. This prolongation of 
bleeding time after a pin prick may' in some cases exceed an hour, whereas 
normally, bleeding ceases within three minutes. 

Following in the lines of Hayem’s original work, E. Frank,® in Germany, 
in 1915. practically rediscovered the work of the earlier Belgian and French 
students and called attention to the various conditions associated with purpura, 
haemophilia, scurvy, various blood diseases, etc., and again emphasized the 
importance of the type associated with low jdatelet count, to which he gave 
the name of essential “ thrombopenie.” 

In 1916, Kaznelson ' had an opportunity' to study several of these cases 
in which the ])aticnts had an enlarged spleen, and under the impression that 
the low platelet count might be due to a destructive action of the spleen upon 
the blood, he advocated its removal. Ex])erimental work had already shown 
that the corpuscular elements of the blood, the platelets and red blood cells 
following splenectomy', normally arc increased, in fact Alfred Hess, in a paper 
on the Consideration of the Reduction of Blood Platelets in Purpura, pub- 
lished February, 1917, in the jmoceedings of the Society for Experimental 
Biology and Medicine, quite independent of the publication .of Kaznelson 
in Vienna, aj)parently arrived at the same conclusion. He states that it has 
been established that the removal of the spleen, both in men and animals, 
brings about a definite increase in the number of blood platelets. It would, 
therefore, “ seem worthy of trial to perform a splenectomy' immediately 
preceded by' blood transfusion in severe cases of purpura where extreme 
therapeutic measures and repeated transfusions have been resorted to in vain. 

I have been told by Dr. E. Peterson, of this city, that in this year, 19^/, 
one or two cases of this type of jmrpura. Doctor Hess had referred the 
patients to him for splenectomy on the basis of the above conclusions. Fortu- 
nately', it was known from the literature that in cases of purpura hemorrhagic 
Hungarian surgeons had operated for appendicular infection without encoun- 
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the bocl}'^, as small pelechite or ecchymotic spots in and under the skin, as 
bleeding from the gums, stomach, intestines, from the genitalia, from the 
urinary organs, and from the nose and throat. The laboratory findings in 
the cases that have been studied all seem to show what Hayem originally 
called attention to, namely a low platelet count, an absence of retraction of the 
clot, a normal coagulation time usually associated with a prolonged bleeding 
time which may be instead of the average three to five minutes as long as one 
hour or more. In true luemophilia the platelets are not diminished, the tourni- 
quet produces no ])etechife, coagulation time is prolonged and bleeding time 
is usually normal.'* 

A variety of theories as to the origin of thrombocytopenia and its relation 
to the uncontrollable bleeding have been advanced. It has been suggested 
that the disease is primarily in the marrf)w and that there is a defective for- 
mation of platelets. Others have suggested that to.xins in the circulation or 
otherwise destroy the jdatelets that arc normally present in normal amounts 
in the Idood. Kaznclson, in view of the fact that in his ca.ses the spleen was 
enlarged, thought pcrha])s there was a lytic process which destroyed the 
platelets in the spleen. None of thc.se theories has been entirely satis factor}’, 
and }klinkowski called attention to the fact that in his case the spleen was 
small and normal, pathologically. A platelet count of the blood aspirated 
from the splenic artery and from the sjdenic vein just prior to removal of the 
spleen in one of the patients operated upon by me. did not show any such 
change in the number of i)latelets as the theory of Kaznclson would suggest. 
Doctor Rosenthal having found ])ractically the .same number per cubic milli- 
metre in both blood .s])ccimcns. fCa.se 111.) Further study along these lines 
is indicated. A])parently in only one other case has a note been made in the 
report of a comparative study of the two Idoods. the splenic vein and the sple- 
nic artery blood, without any convincing difference in the number of platelets. 
Another intcre.sting feature of this disea.se is that after the splenectomy, 
although there is a preliminary rise in the number of platelets in the blood, 
very frequent!}* the platelet count drops again to very near the low number 
that had been jiresent ]n*ior to operation and .still the patient is rarely troubled 
with any severe bleeding. In one of the five cases reported in this paper it was 
noticed that whereas before the o])eration, adrenalin locally aj^plied had I)ut very 
little efifect upon the capillary oozi?jg. after splenectomy the oozing from the 
granulations of the drainage tract was quickly controlled by the application of 
adrenalin. This isolated observation mijrht sus’s’est that wliile the spleen is 
in, normal contractility of the capillaries is defective, and in view of the fact 
that the disturbance in the number and perhaps quality of the platelets has 
a distinct bearing upon blood coagulation, the combination of the disturbance 
in the capillaries plus the disturbance in the coagulability of the blood due 
to the thrombocytopenia may underly the pathogenesis of these varied bleed- 
ing phenomena. The peculiar swing in the platelet count to high figures after 
splenectomy and down again to low figures, IMinkowski has suggested might 
be due to the influence of the remaining reticulo endothelial system or to 
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liilus was found. The acllicsions were doubly divided and eul. The spleen was delivered 
with some diOiculty. The hilus was liKided and cut, taking special care not to include the 
adherent stomach. 

Summary of pathologic report by Dr. E. S. Mandlebaum: The macroscopic specimen 
consisted of a modcrafclj’ enlarged spleen weighing 300 gm. and measuring 14x7.5x3 cm. 
It was elastic and cut easily. Malpighian bodies were visible. Alicroscopic c.xamination 
showed only hypertrophy. No blood platelets were found. 

Immediately after the removal of the spleen, all oozing of blood stopped. The bleed- 
ing before splenectomy was profuse at tbe end of six minutes when it was stopped. The 
bleeding time during manipulation at the hilus was six minutes; immediately after 
splenectomy, three minutes; two hours after .splenectomy, three minutes; eight hours after 
splenectomy, three minutes; and fifteen hours after splenectomy, two and one-half minutes. 

January 9; Some oozing from granulations about drainage tract which stopped 
at once with application of adrenalin. 

January IQ, 1923: 'J'hc patient was out of bed. Many iietcchia; appeared on the legs 
and a few on the right lower conjunctiv.x. 

February 3, 1923; A few petechi:c on tbe face and lower legs appeared from time to 
time. The gums had improved ; there was no sponginess and no bleeding. 

February 8, 1923: There were hypostatic petechiie on the legs only. The general 
condition was excellent. 'J'he hremogkibiu content was 7(1 per cent. 

February 14, 1923: IMr the first time clot retraction was present. There was a 
thrombocytopenia and slight positive capillary resistance test. The pctcchire were disap- 
pearing from the legs. There had been no bemorrbages since February 9, 1923. 

February 17, 1923: The patient was discharged well. 

Blood changes following splenectomy : 

(1) Htcmoglobin and red hlood cells: The transfu.sion of 500 c.c. before splenectomy 
raised tbe haemoglobin to 48 per cent, and the transfusion given immediately after the 
operation produced a further rise to 60 per cent, and a rise to 3,232,000 red blood cells. 
This gradually dro])pe<i during the first four days to 38 jier cent, luemoglobin and 2,832,000 
red blond cells. Improvement then began and at the last examination f.April 6, 1923) 
tbe haemoglobin was 81 per cent, and the red blood cells were 4,840,000. Normoblasts and 
Howell-Jolly red cells were occasionally pre.senl. 

(2) White blood cells; Just before the operation there was a Icucocytosis of 22,000; 
six hours after the operation the leucocytes were 36.000, and on the following day they 
rose to 55.000. The difterential blood jiicture after tbe post-operative polynucleosis showed 
a persistent monocytosis (increase of tbe large mononuclear and transitionals). 

(3) Blood platelets; The day following the operation there was a slight rise to 
31,200; then a gradual fall to laoo on the third day after the operation. After this there 
was a gradual increase to 10,000 and then to about 20,000. The morphology remained 
about the same. The day following the operation a few giant blood platelets appeared 
in the smears. 

(4) Bleeding time: For a month and a half this was prolonged, usually over two min- 
utes, and even as long as twelve minutes. This became normal (two to three minutes). 

(5) Tourniquet test (capillary resistance) ; This was constantly positive until the 
third month after the operation. It then became constantly negative. 

(6) Clot retraction; There was no clot retraction for si.x weeks after the operation. 
This appeared on February 14, 1923, and slight clot retraction remained present, although 
the blood platelets remained low. It is intcre.sting to note that the blood of this patient 
never showed clot retraction on previous examinations. 

Siauniary . — This was a case of chronic thrombocytopenia of four years duration. 
The patient’s condition became w'orsc as time went on ; the bleeding was more frequent 
and more severe. Splenectomy brought about a turn for the better and the patient has 
steadily improved since. 
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SPLENFXTOiMY FOR PURPURA 
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1 iic p.itionl wa.s attain scon in April. 1923. IR- had no hemorrhages since he 
left the hospital. JIo had gained weight and strcngtii steadily. Static purpura of the 
legs did not occui. Examination of the blood still sliowed a tlirombocr topeuia (blood 
platelets, gJ.ooo). hut all other evidence of tlie previous condition was alisent. The 
capillary resistance test was negative and clot retraction was present. February, 1925, 
presented at the New York Surgical Society, the patient is entirely well. February, 1926 
patient in excellent condition three years after splenectoim . 


Cask II. I',, G. . A young girl, aged seventeen years, was admitted on October 9, 1924, 
to the First Medical Service, complaining of uterine bleeding tor nine mouths, black and 
blue spots of skin and bleeding from mouth two weeks, and bloody urine two da\s. About 
nine months before admission to the hospital. s!ie noticed that her menses occurred three 
days before the usual tiate and that the period lasted seseral days longer with profuse 
bleeding. At that time she began to find black and liliie spit, on her skin, especially after 
the .slightest bruise. About March. 1924. she began to bleed liom the gums. October 7 
she felt some pain in her left loin and since tiun .she noticed that her urine was bloody. 
The blood in the urine has become less. 

She apiteared a well-nourished and well-de\i. loped giil. luit acute';, ill Petechia! 
hemorrhages were present on the mucous membranes oj the mouth (giinw, lips and 
fauces) and petechitc and ecchymoses were present on .ill penis of the skm. The heart 
and lungs showed no abnormalities. The liver was not lelt, but the sjdecn was easih 
felt, and extended two fingers below the co.stal margin 

Laboratory Exaiiihiatioiis. (i) Urine— blood; at tir-t. but later clear. (2) Blood, 
Wassermaun — negative. 


Blood 


Hrcmoglobin 

Red blood-cells 

White blood-cells . 

Platelets 

Polys, ncut 

Lymphocytes 

Monocytes 

Platelets ver}' large. 


94% 1 deeding time 42 min. 

5.120,000 Coagulation time 8 min. 

12.000 Tourniciuet test Positive 

10.000 Clot retraction None 

64,6% Temperature 98° to 99° 

31.3% Pulse 88/120 

4.0% Respiration 20-24 


The condition of the patient did not improve on the usual medical treatment and 
after a week in the hospital she began to menstruate profusely. She complained of 
feeling weak and this was reflected in the blood examinations. The hremoglobin and red 
blood cells began to drop rapidly. October 18. 19^4. the hamroglobin was 69 per cent, 
and the red blood cells were 3,890,000. Pallor was becoming marked and die hemor- 
rhages in the skin and mucous membranes increased. Splenectomy w^as done October 24, 
1924, bv Dr. Edwin Beer before the members of the Clinical Congress of Surgeons. 
Ether was used as an amesthetic. A long left subcostal incision w^as made. The spleen 
was found high up under the diaphragm, adherent posteriorly and anteriorly. The 
spleen was not much enlarged and did not extend below the ribs. At the liilum of the 
spleen an accessory spleen, the size of a cherry, was found No mtraperitoneal bleeding 
was noticed. The patient stood the operation well. The pathologist reported no abnormal 
changes in the spleen except a relative increase in the number of Malpighian bodies. _ 
The post-operative course w^as very stormy. The Inemoglobm kept steadily going 
down and November i reached 33 per cent. A blood transfusion o 500 c.c. -’as again 
given but with little effect. The progressive fall in the Inemoglobm was due to the 
menorrhagia' which was not checked by the splenectomy. The bleeding into skin and 
mucous membranes, however, stopped. November 8, radiotherapy, to the hj pophj s al 
region to check the hemorrhage from the uterus was done After this her bleed g 
became less and a week later the uterine bleeding stopped. She was then transferred to 
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dyspnoea or palpitations, no coiigli. G. I. — appetite always good. Bowels regular. No 
digestive rlisordcr. No melena or luctnatcniesis. No dysiiria — no lucmaturia. 

Four weeks ago, tlie boy began to bleed from tbe nose. For a full week the 
bleeding persisted as a steady ooze and then stopped. Three weeks ago, for tbe first 
time be began to notice large and small ecchymotic blotches appearing over liis hotly, 
ebiedy in the lower extremities and hip regions. As these disappeared in the course 
of several days, new ones appeared. At the same time, crops of small pinhead sized 
purpuric siKits began to make their appearance, most profusely over the extremities 
especially the lower but also over the rest of his skin. During these three weeks, he 
has also had bleeding from the gums. Mas had no luemoptysis, or Inxmatemesis, has 
noted no blootl in his stool or urine, has had no pains in the abdomen nor elsewhere. 
Since the onset of his illness, he has complained of slight dizziness at times when suddenly 
changing position. No visual disturbances. 'J'hinks he has lost weight but does not feel 
particularly weaker than formerly. For two days, he has noted dryness and roughness 
of skin of hands and toes with vesiculatifui and fles(|uamation of the superficial layers 
of the skin. No itching. Appetite is good, bowels are regular. Has bad no digestive 
disorders. No urinary .symiitoms. No fever or chills. General examination negative. 

He is a well-developed and well-nourished boy of tbirteen, with no marked pallor, 
cyanosis or jaundice. Distributed over the body, posteriorly on legs, shoulders and back 
innumerable small cutaneous hemorrhages, most about i to iki mm, wide. In about ten 
places on tbe body, back, legs and arms are fading ecchymotic areas in stages of 
resorption, most about 2 to 3 cm. wide. 


H.'cmoglobin . . 

Red cells 

White cells . . . 
Platelets 


67% 

3,472,000 
10,500 

20,000 Monocytes 3% 


Coagulation time — 5 min. 

Bleeding time— greater than 10 min. 
fstopiicd) 

Tournifiuct test — positive (2 min.) 
J^etraction of clot very slow at 
end of 18 hours 


/lu(/usl 12, /025, lUood Exaiiiiiintioii 

I’olys. neut 64% 

Polys, has 2% 

l.ymphocytes ... 3i9e 


Impression. — Typical blood picture of purpura hemorrhagica. 

Pre-operative diagnosis. — Thrombocytopenic purpura. 

Operation. — Siilenectomy by Doctor Beer. Sub-costal incision. Stomach pulled 
mcsially exposing the vas:c breviie which were carefully tied and the vessels of the 
pedicle were in turn tied with chromic, pushing the tail of the pancreas from the hilus. 
The opening in the peritoneum, over the tail of the pancreas, was drawn together after the 
removal of the spleen. There was no particular bleeding from anywhere e.xcept the 
parietes which was controlled by ligatures beff»re oi)cning the peritoneum and by two 
layers of chromic sutures in closing the i)arietcs. The deeper layer through muscle and 
peritoneum being continuous interlocking and the .second layer being interrupted fascio- 
muscular. The skin was closed with silk. 

Primary wound — healing. 


Ancjusl 21, 102^. Blood Exaiitiiuilioit 


Hremoglobin 75% Polymorphonuclears 

Red cells 3,850,000 Lymphocytes 

White cells 26,550 Monocytes 

Platelets 550,000 


74 % 

12% 

14% 


September 6, 1925 — Final Note: Typical ca.se of thrombocytopenic purpura hemor 
rhagica treated by splenectomy. Discharged to P. P. Well. 

Urine examinations (7) negative. 

February, 1926, patient is in excellent health. 
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leaving an oozing area — this was buried with a few sutures. This oozing could not lx; 
completely controlled. Drainage — Gauze covered with rubber dam. 

A blood transfusion of 700 c.c. was given just before the operation and another 
transfusion of 750 c.c. was given immediately after the operation as the patient was 
in shock. 

Three hours after the operation tlie patient died. Permission for autopsy could 
not be obtained. 
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to the left subcostal area; in three the maximum intensity was noted in the 
left subcostal area. Cyanosis was observed in but two. The pulse in three 
was under loo, 88, 90 and 96; in seven over 100, no, 115, two, 120, 138, and 
two 140. Temperature varied from 99.5 to 102. Systolic blood-pressure 
from 100 to 154. Considering the pathology found at operation the leucocyte 
counts were not high, 5300, 6800, 9800, 11,800, 12,000, 12,700, 13,300, 
14,800, 15,300, 18,800. Such blood findings are in harmony with the belief 
that the extensive destruction of pancreatic tissue is due to an activation 
of the trypsinogen within the pancreas rather than to actual bacterial attack. 

Urine . — The urine in all cases showed the presence of albumin; none 
showed the presence of sugar. Bile was present in five, casts in four, micro- 
scopic blood in seven and microscopic pus in nine. 

Mass . — In five patients no mass was detected, while in the remaining five 
an enlargement was distinctly palpable: in three the mass was felt in the 
right hypochondrium, in one in the left hypochondrium and in one it extended 
transversely across the abdomen. 

Pre-operalive Diagnosis . — The diagnosis in five was acute cholecystitis; in 
one of these the detection of a mass at the site of the pancreas after the 
patient was anaesthetized led to a correct diagnosis before the incision was 
made. In one the condition was thought to be acute intestinal obstruction, in 
three a correct diagnosis of acute pancreatitis was made, while in one no 
diagnosis other than acute abdomen was made. 

Morbid Anatomy . — Free fluid was found in the greater peritoneal cavity 
in three cases, in one of which it was bile-tinged and of large quantity: 
hemorrhagic fluid exudate was present in the lesser peritoneal cavity in seven 
instances varying in amount from a few to 2600 c.c. 

Rather widely disseminated areas of fat necrosis were encountered in 
four and none delected in six. The gall-bladders were visibly diseased in all 
ten cases and nine contained calculi : the common ducts of all upon palpation 
were negative for stones. 

In three the pancreatic lesion presented as a hemorrhagic pancreatitis, in 
two the hemorrhagic infiltration being confined to the pancreas and tissues 
immediately adjacent; in one of moderate size, in the other of sucli extent 
as to form an oblong mass across the abdomen which was palpable through 
a rather thick wall ; in the third the infiltration involved not only the pancreas, 
but extended into the subhepatic and right perirenal spaces and into and 
behind the ascending mesocolon as far as the caecum. In one case the pan- 
creas was enlarged to approximately four times the normal size, nodular 
and elastic, bile-tinged fluid in lesser and greater cavities, thickening and 
oedema of gastrohepatic omentum and pancreatic fatty capsule, all of which 
bled on manipulation, although no visible hemorrhagic deposit was present. 

Two presented a moderate increase in size of head and right half of body 
with marked enlargement of left half of body and tail, the mass involving 
the gastric surface of spleen, the lesser peritoneal cavity and the transverse 
mesocolon : no visible hemorrhagic deposit present. 
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drained with gauze cigarette; cigarette drains placed in subhepatic and right renal 
spaces. Recovery. 

Case III. — No. 13,119 — November 8, 1922. Female, age thirty-nine. History digestive 
disturbance; no colics. Acute onset forty-eight hours ago; pain, nausea, vomiting, con- 
stipation, slight cyanosis. Pulse 120, temperature 102. Leucocytes 15,300, Polymorpho- 
nuclears 86.5 per cent. Abdomen shows slight mass in left upper quadrant. Urine shows 
albumin, casts, microscopic blood and pus. Tentative diagnosis; intestinal obstruction. 
Operation: Acute hemorrhagic pancreatitis; pancrcatostomy through gastrohepatic 
omentum; cholccystostomy with removal of stones. Recovery, 

Case IV. — ^No. 14,099 — October 15, 1923. Male, age fifty-two. History of gall- 
bladder colics and reflex digestive disturbance. Has had recurrent attacks of iridocyclitis 
for years. Last colic four weeks ago. Since onset of last or present illness has had 
continual pain in right upper quadrant. For past week has had fever, 101 to 102®. Tender 
mass in right upper quadrant. Leucocyte count 12,800, polymorphonuclcars 78 per cent. 
Urine shows albumin and microscopic pus. Tentative diagnosis : Cholecystitis. Operation : 
Gall-bladder contains stones and is not adherent to mass. Qiolecystostomy with removal 
of calculi. Mass corresponds to pancreas and overlying omentum shows multiple areas 
of fat necrosis. Mass approached through gastrocolic omentum and is found projecting 
into lesser peritoneal cavity. Opened and evacuated of six ounces of pus showing colon 
bacillus on culture ; necrotic putty-like masses of pancreatic tissue removed from abscess 
cavity ; drainage. Recovery, 

Case V. — No. 15,678 — March 31, 1924. Female, age thirty-four. Colics and digestive 
disturbance for more than one j’car, marked and associated with vomiting at intervals 
for past year. At times vomitus has contained blood. Has been bedfast for past six 
months. Weight one year ago 173, present 100. In October, 1923, first noted swelling 
or mass in upper abdomen whicli at times has disappc.arcd ; has been constantly present for 
past month. Pules 138, temperature 100. Fluctuating mass occupying upper abdomen 
between the costal margins, extending from ensiform to point below umbilicus, most 
marked to left of midlinc. Blood shows h.'cmoglobin 68, red blood-cells 3,170,000, leuco- 
cytes 13,300. Urine shows albumin, microscopic blood and pus. Tentative diagnosis: 
Cholecystitis, pancreatitis with pseudocyst of lesser peritoneal cavity. Operation: Local 
anaesthesia; lesser peritoneal cavity opened above stomach and evacuated of 2600 c.c, of 
hemorrhagic fluid sterile on culture. Pancreas shows necrosis of surface exposed in sac. 
Gall-bladder contains multiple calculi and is not disturbed. Edges of incision in lesser 
cavity are sewn to parietal peritoneum .and lesser cavity drained with tubes. Recovery. 

Case VI. — No. 16,360 — September i, 1924. Female, age fifty. Digestive discomfort, 
epigastric pain and colics for three years. For past six weeks has noted increase in 
pain which has been practically continuous with evening temperature of 100 to 101. 
Abdomen has increased in size. While in hospital for further study was seized with 
acute pain, nausea, vomiting and fever rose to 102; pulse to 140. Abdomen shows the 
presence of fluid, is tender and rigid over gall-bladder, extending to left of midline. 
Leucocyte count on entering hospital xr,Soo, after onset of .acute attack 18,100; polymorpho- 
nuclears 82.5 per cent. Urine shows albumin, microscopic pus and blood. Tentative 
diagnosis : Cholecystitis, acute pancreatitis. Operation : Bile-tinged free fluid in greater 
cavity. Gall-bladder is thick-walled, oedematous and contains stones. Cholccystostomy 
with removal of stones. Pancreas is greatly enlarged, nodular and soft in consistence; 
adjacent tissue is oedematous, hyper.Tmic and bleeds on slightest manipulation. Gastro- 
colic omentum opened and drains placed down to head of pancreas. Recovery, 

Case VII. — No. 16,713 — November 3, 1924. M.alc, age sixty-four. History of 
gall-bladder colics and digestive disturbance over a period of twenty years. Mild colics 
three weeks ago. Present acute illness began with severe colic six days ago; pain has 
necessitated opiates continually since. Nausea and vomiting marked. Abdomen exquisitely 
tender in epigastrium and under right costal margin. Pulse 108, tetiai>erature 100. 
Leucocytes 9800. Urine shows albumin, microscopic pus and blood. Tentative diagnosis. 
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Cholecystitis. When under the anaesthetic mass could be felt extending across abdomen 
corresponding to site of pancreas ; added diagnosis of acute pancreatitis made. Operation : 
General peritoneal cavity contains free clear fluid. Lesser peritoneal cavity opened 
through gastrocolic omentum contains hemorrhagic fluid, multiple areas of fat necrosis 
in omentum and mesocolon. Pancreas is imbedded in hemorrhagic exudate and presents 
multiple areas of necrosis. Cholecystostomy with removal of calculi; pancreatostomy 
TOth tampon drainage. Recovery. During convalescence this patient had several hemor- 
rhages from drainage tract requiring packing for control. 

Case VIII. — ^No. I 7 ,I 57 — December i8, 1925, Female, age fifty-one. History of 
gall-bladder colics and digestive disturbance over a period of years. Duration of 
present illness four days; severe colic, nausea, vomiting, slight jaundice; greatest intensity 
of pain noted in left upper quadrant. In previous attacks or colics pain had always been 
noted in right upper quadrant. Pulse 96, temperature loi ; tender over entire epigastrium, 
most marked to left midline. Leucocytes 12,700. Urine shows albumin, bile, microscopic 
blood and pus. Tentative diagnosis: cholecystitis. Operation: gall-bladder thick-walled, 
non-adherent, contains multiple stones. Pancreas is enlarged, the left half of body and 
the tail are greatly enlarged and imbedded in inflammatory infiltration which involves the 
hilum of spleen and transverse mesocolon. No hemorrhagic deposit present. Cholecys- 
tostomy with removal of stones. Recovery. 

Case IX.— No. 17,796 — ^June 17, 1925. Female, age seventeen. History of digestive 
upset of one ^veek’s duration one year ago. Similar disturbance for past three weeks 
characterized by burning, fulness and discomfort in epigastrium. Twenty-eight hours 
before admittance to hospital suffered severe, acute pain in left upper abdomen radiating 
to axilla and back, accompanied with marked vomiting. Temperature loi, pulse 120, 
slight jaundice, stony rigidity over entire epigastrium, tenderness most marked to left 
of midline. Bile, albumin and pus cells in urine. White cell count 14,800, polymorpho- 
nuclears 80, small lymphocytes 18, large lymphocytes 2. Tentative diagnosis: Acute 
abdomen. Operation: general cavity contains free fluid. Gall-bladder shows subacute 
inflammation with adherent omentum and colon. Mass at site of left half of pancreas 
approximately 4x3x2 inches is exposed through gastrohepatic omentum; mass consists 
of nodular enlargement of part of body and tail of pancreas with adhesion of and 
inflammatory infiltration into transverse mesocolon. Pancreatostomy with drainage 
through gastrohepatic omentum, Cholecystostomy. Recovery, 

Case X, — No. 18,893 — December 5, 1925, Male, age fifty-six. History of gall- 
bladder colics and digestive disturbance over a period of years. Present illness began 
\vith acute onset forty hours ago — pain, nausea, vomiting, collapse: temperature 101, 
pulse 140; leucocytes 12,000, polmorphonuclears 81, small lymphocytes il, large lympho- 
cytes 7, eosinophiles i. Urine shows albumin, casts, microscopic pus and blood. Tender 
mass under right costal margin. Tentative diagnosis: acute gangrenous cholecystitis. 
Operation: acute gangrenous cholecj'stitis with multiple calculi present. Many areas 
of fat necrosis in omentum and transverse mesocolon. Mass at site of head of pancreas 
which is exposed through gastro-hepatic omentum ; turbid fluid in lesser cavity. Pancreas 
presents multiple areas of necrosis. Drainage through gastrohepatic omentum, Chole- 
cystostomy. Death on eighth day following operation, 

SUMMARY 

Acute pancreatic necrosis, acute hemorrhagic pancreatitis and pancreatic 
abscess are not separate clinical entities, but represent different stages of the 
same process, the origin of which is not entirely clear. The rapid destruction 
of pancreatic tissue is due to the activation ^f trypsinogen within the gland 
itself ; normally this is done by the enterokinase in the duodenum. The most 
logical explanation for its activation within the pancreas is that it is due to a 
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retrograde injection of infected bile or duodenal contents through the ducts 
of Wirsung and Santorini as well as by the minute hemorrhages and bacterial 
toxins resulting from a pancreatic lymphangitis. Biliary tract infections 
have been present in more than fifty per cent, of the reported cases, in one 
hundred per cent, of tlie series herewith reported. The lymphatics draining the 
gall-bladder and bile ducts are in intimate association with the lymphatics 
of the head of the pancreas before they join the aortic group. Infection 
following this path readily enters the head of the pancreas where resultant 
inflammation and minute hemorrhages may readily activate the pancreatic 
ferment. The powerful digestant action of the ferment upon the blood- 
vessels of the pancreas doubtless explains the presence of marked hemorrhagic 
deposit while the absorption of the autolyzed pancreas, toxic proteoses is in 
large measure responsible for the shock and early toxic manifestations. 

The areas of fat necrosis commonly seen in the peritoneum, root of 
mesentery, mesocolon and omentum are due to the action of ferments in the 
escaped pancreatic secretion upon the fat molecule, breaking it up into its 
component glycerine and fatty acids. Cases reported in which such areas have 
been observed in the jxiricardial and extrapleural fat would indicate that 
these ferments are capable of transportation by lymph or blood stream. 

There are no pathognomonic symptoms ; pain, vomiting and collapse being 
the most important encountered. The physical signs will depend on the 
stage of the disease at which the patient is seen; in some cases the lack of 
symptoms and physical signs is remarkable when compared with the extent 
and severity of the local lesion. 

Laboratory examinations arc of but little aid in reaching a diagnosis; 
for this reliance must be had upon the history of previous upper abdominal 
disease, the present symptoms and physical findings. Pain radiating from 
the right costal margin across the upper abdomen, tenderness following the 
course of the pancreas, pain and tenderness to left of midline and the detec- 
tion of a mass in the pancreatic area are Ijcacon lights when elicited. After 
all it is not so important to make a correct diagnosis of acute pancreatitis as 
it is to make a correct diagnosis of an acute surgical lesion in the upper 
abdomen; the predominance of symptoms at and above the umbilicus will 
usually permit of this localization when prompt operation will direct one to 
the pathology. The earlier the operation the less the destruction of the 
pancreas, the less the absorption of toxic proteoses the less the peritonitis 
and consequently the greater the number of recoveries. The indications are 
to relieve tension, to stop hemorrhage, to prevent leakage and to aiford 
drainage : the fact that the pancreas has no proper capsule, being imbedded in 
loose retroperitoneal cellular tissue and fat permits of rapid extension of 
inflammatory infiltration: pancreatostomy with application of tampon and 
tube drains in and around the focus of pancreatic destruction will best fulfill 
these indications. The drainage of the gall-bladder, when the condition of 
the patient permits, is a worthwhile procedure in promoting ,r«bvery and 
securing immunity from further attadrs. 
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CYSTS OF THE OlVIENTUM* 

By William John Ryan, M.D. 

OF PnHiADEiiPHiA, Pa. 

FROM THE DEPARTMENT OP StmOEBT, BT. MABt’s HOBPITAD, PHILADELPHU 

Since 1852, when Gairdner ^ reported an autopsy specimen before the 
Pathological Society of London there have been but 44 cases of omental 
cysts reported in the literature. It would seem, therefore, that this condition 
is a rare one and warranted an analysis of the cases reported as well as a 
detailed report of a case coming under our care. 

In 1908, Hasbrouck ^ reported a case of supposed cyst of the omentum, 
but on analyzing his description and that of the pathologist it is apparent 
that it was not a cyst but an endothelioma. His review of the literature 
disclosed the fact that only 19 cases had been reported previous to the one 
he described. His case, like ours, had its origin in the omentum between the 
stomach and the transverse colon. 

In 1911, Dowd^ presented the report of a case in the Annals of Surgery 
and assisted by Doctor Farr tabulated the cases reported prewous to this, 
with Hasbrouck’s paper as a basis. They were able to collect 37 cases, 24 
were in females and 13 in males, 16 patients 20 years or over and 24 
in children. 

The symptoms were variable and none were marked except a prominence 
in the abdomen, and in some, embarrassed respiration from pressure. Only 
two followed direct trauma to the abdominal wall, Gooding’s case, one year 
after trauma and Cotman’s three months after receiving a blow. The cases 
were all very incompletely reported and there was lack of complete description 
of the cyst wall and fluid. Hence it was impossible to reason accurately as 
to their origin. He calls attention to the large number giving evidence of 
blood in their contents ; four had coagulated blood and eighteen contained fluid 
so dark in color that they apparently had contained blood. 

His own case followed straining at stool. Operation disclosed a cyst 
attached to pelvic peritoneum below. A pedicle above proved to be twisted 
omentum. It contained a fluid, pale in color, of a specific gravity of 1008 ; 
albumin i per cent, by bulk, and a few red blood-cells which apparently got 
in through the operation. He thinks the cyst originally was a hsematoma, in 
which the haemoglobin was absorbed and the blood-cells degenerated. 

Stillman,^ in 1911 reported a case of his own and one described by Reginal 
Fitz in the Lane Lecture in San Francisco. Both of these, however, were in 
women who had fibroid tumors of the uterus to which the omentum was 
adherent. He states that only 19 of the reported cases could be classed as 
true cystoma. 

* Read before the Philadelphia Academy of Surgery, May 3, 1926. 
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Frank® thinks these tumors should be called cystomata because they have 
secreting cyst spaces and a definite neoplastic formation. He reviewed the 
previous literature and analyzed Stillman’s paper and a report of three cases 
by Markoe and McPherson.® In the latter he rightfully eliminated case one, 
because it %vas a hematoma in the omentum which had become twisted 
between the round ligament and a fibrous band remaining from a previous 
suspension operation. 

As to the origin, it would certainly seem from a. study of our case that 
they are lymphatic. Jacobi, quoted in Frank’s paper, believes they are lymph- 
atic in origin and are either the result of dilatation of lymph-veins or a cystic 
degeneration of lymph-nodes. 

Outerbridge sums up his opinion as follows : While the possibility of the 
origin of some cases of true cysts of the omentum from embryonal rests or 
from the surface peritoneum cannot be denied positively, it may be considered 
demonstrated beyond doubt that in other instances the lymph-vessels are the 
starting point for such growths, and this latter explanation would appear to be 
the one which would apply to the majority of cases. Dr. W. T. Reese, the 
pathologist who examined our case, thinks they are of l}Tnphatic origin. The 
question may be raised here as to how the thin-walled cysts in our case came 
to have blood in them. We feel certain they contained clear fluid, but, as they 
increased in size the blood-vessels were thinned out and finally ruptured, 
allowing blood to flow into the cyst cavity. 

Of the 19 cases selected by Stillman as being true cystomata of the 
omentum only two were of the gastro-colic omentum. We are privileged to 
add one to this number. 

No. 3401. — Name George S., age four. Referred by Dr. John G. Sabol. Admitted 
May 3, 1925 on account of swelling of abdomen which embarrassed respiration. 

The parents of the cliild state that since birth they thought its abdomen was rather 
large and consulted a physician who told them it was just fat. About two years before 
admission the abdomen was tapped and a large amount of brownish fluid was drawn off 
with great relief for the boy and marked reduction in the size of the abdomen. At this 
time percussion disclosed a tympanitic note in botli flanks, and dullness in mid-abdomen. 
No mass could be palpated. The fluid slowly recurred and a year later the abdomen 
was tapped again to relieve discomfort. Operation was refused at this time. Three 
weeks before admission a mass could be detected in epigastrium but was not very clearly 
felt because of fullness of the abdomen. 

There has been no vomiting at any time. Constipation could be relieved by purgative. 
Appetite good. Except for the respiratory embarrassment the cliild was perfectly well. 
Loss of weight but slight and that within the last four months. Except for the histo^ 
of being delivered with forceps there was no record of any trauma. Had diphtheria 
twice. Parents living and well. 

Physical Examination. — K male child, sitting up dn bed, well developed and fairly 
well nourished. Respiration somewhat labored. Except for palpable anterior and 
posterior cervical glands the neck was negative. 

Chest . — The lower chest was much wider than normal, so that the angle between t le 
, costal cartilages and sternum was an obtuse one. E.xpansion was limited. Lungs. 
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are blood-vessels and lymphatics which have been obliterated or which show dense 
fibrosis of the wall. 

Diagnosis . — Large multilocular cysts of omentum, probably of lymphatic origin, 

REFERENCES 

‘Gairdner: Trans. Path. Soc., London, 1852, vol. iii, p. 374. 

“Hasbroucic: Annals of Surgehy, 1908, vol. xlvii, p. 206. 

®Dowd: Annals of Surgery, 1911, vol. liv, p. 617. 

‘ Stillman, S. : J. A. M. A,, 1911, vol. Ivii, p. 726. 

‘‘Frank: Am. Jour, Obstetrics, 1913, vol. Ixvii, p. 501. 

"Markoe and McPherson: Bull. Lying-In Hosp., N. Y., 1912, vol, viii, p, 70. 

Outerbridge: Trans. Pliila. Acad. Surg., 1915. 

® Norris, C. C. : The Omentum. Its Anat., Hist, and PhyS. U. of Pa. Med. Bull., 1908. 
®Cotman: British Med. Jour., 1902, vol. i, p. 1267. 

“Funk: Surg., Gyn. and ObstcL, 1914, vol. xvii, p. 70. 

“Jacoby: Trans., Assn. Ann Phys., 1901, vol. xvi, p. 232, 

“Rodman: Internal. Clinics, 1909, Annals of Surgery, 1909, vol. xlix, p. 437. 

“ Bell : Long Island Med. Jour., 1920, vol. xiv, p. 397. 



INTESTINAL OBSTRUCTION* 

By John B. Beaver, M.D. 

OF Pehladelphia, Pa. 

The Steady advance in medical and surgical knowledge and technic has 
seen a progressive decline in the mortality of many diseases admitting of 
surgical treatment, but the death-rate in acute intestinal obstruction, all 
cases considered, remains practically stationary, at the appalling and incrimi- 
nating figure of about fifty per cent. Although it is difficult to reach an exact 
figure, as the results in small series vary greatly and there are few large 
series of reliable statistics available, the ideal mortality in this condition should 
not exceed ten per cent. Where the responsibility lies for such an excessive 
and unnecessary death-rate is a problem worthy of our best study and analysis. 

Acute intestinal obstruction is one of the most serious emergencies wliich 
the physician is called upon to diagnose and the surgeon asked to treat, and 
the deadliest factor in the condition lies in delay, whether it be delay 
in diagnosis or in the operative treatment. Only rarely does the surgeon 
have the opportunity of operating early upon a case of acute obstruction. 
As a rule, the surgical procedure in the early cases is simple and quickly 
performed and the mortality low. But with every passing hour of delay, 
the patient’s toxicity is increased, his resistance is lowered and the surgeon’s 
task thus is made more difficult. In the later stage, the resection demanded 
is often so extensive that the ebbing tide of life recedes forever under the 
added strain. 

I have been prompted to discuss the subject oi intestinal obstruction for 
a number of reasons. Among these are the present high death-rate ; the com- 
parative ease of early diagnosis and the advantages of early operation ; the 
dangers of late pathology, which in the more common forms of acute abdom- 
inal ailments is responsible for the majority of cases of acute obstruction, 
and finally, the frequent error of confusing post-operative peritonitis 
and obstruction. 

Why is the present death-rate fifty per cent, instead of ten per cent.? 
The answer is : early diagnosis has not been made. And why has an early 
diagnosis not been made ? Because the naked abdomen has not been carefully 
scrutinized and carefully auscultated and palpated, including examination per 
rectum and per vaginam. 

Far too many diagnoses of the acute abdomen are made through the 
clothes, and too often the pain-assuaging drug, morphia, is administered 
before the lesion responsible for the pain has been determined. Not to give 
morphia after the diagnosis has been made is inhuman, but to give it before 
the patient has been carefully examined from every angle is unpardonable. 

Another reason for the high death-rate from operation for obstruction is 

* Read before the Bronx County Medical Society, New York City, March 17, 1926. 
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the administration of purgatives. While this is reprehensible, attempting to 
empty tlie bowel by enema is justifiable, and if successful may rule out 
obstruction. But it should be borne in mind that a bowel movement obtained 
by enema means nothing unless the symptoms and signs have subsided and 
flatus is being passed and normal peristalsis has been restored. 

The diagnosis must begin with a careful history followed by a most careful 
interpretation of the same. This cannot be stressed too strongly. Some years 
ago I had the privilege of being called in consultation with the late Dr. 
Reginald Fitz, of Boston, and the late Dr. John H. Musser, in a case of 
serious upper abdominal disease. Doctor Fitz spent one hour in interrogating 
the attending physician, the late Doctor Jurist, and maldng notes, and when 
he had finished going over the notes, he remarked, " That patient has an acute 
pancreatitis and I am now ready to see him.” He spent only five minutes 
in examining the patient and then remarked ; “ Gentlemen, I am ready to 
confer with you.” Upon returning to the consultation room he again said, 
“ Your patient has an acute suppurative pancreatitis, and I advise opera- 
tion.” His advice was acted upon and the diagnosis confirmed at operation. 
The patient recovered, but later developed diabetes and died six years 
after operation. 

An early diagnosis of obstruction, not the diagnosis of the variety of 
obstruction, should, in the majority of cases, be possible by correct interpre- 
tation of the history and careful examination. 

In eliciting a history the questions asked should be ; What is your occu- 
pation, having in mind lead colic. Have you ever had any sickness like this 
before ? Were you prefcctly well, or in your usual health, until the occurrence 
of the present trouble? Do you attribute this to anything in the way of 
indiscretion in diet, drinking, etc. ? tlave you, or have you ever had a hernia 
or rupture? Have you ever had an abdominal operation? Was the pain 
preceded by vomiting or a feeling of sick stomach? Is the pain steady or does 
it come and go? When did your bowels move last? Is the pain accompanied 
or followed by the passing of gas or the desire to have a bowel movement? 
Do you know whether the stools contained blood or mucus? Are you able 
to point to a spot where the pain is most intense? If the pain is paroxysmal, 
does taking a deep breath or coughing excite or aggravate it ? Are you more 
comfortable when lying perfectly quiet or do you feel better when you 
change your position ? 

In examining the acute abdomen caused by obstruction, auscultation plays 
as important a role as palpation. It is here especially that tlie surgeon as well 
as the internist should possess the art of abdominal auscultation. Personally, 
I prefer the ear to the stethoscope, but the head must be applied gently, 
since its presence oh the sore abdomen will make the patient more uncomfort- 
able than if the stethoscope is used. The medical interne is recognized 
by the dangling rubber tubes of the stethoscope wliich he carries, usually 
in the hip pocket of his white trousers, and the surgical interne by the 
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stomach tube dangling from his coat pocket, both so useful in the diagnosis 
and treatment of abdominal surgical conditions. 

The majority of operations for intestinal obstruction, exclusive of stran- 
gulated hernia, are caused by pathology the result of a previous abdominal 
operation or a previous peritoneal inflammation. Therefore obstruction should 
be thought of in the presence of acute abdominal symptoms if examination 
shows a scar of a previous operation. It should be superfluous to mention the 
appendix in this connection, but I find that the. possibility of appendicitis as 
the cause of the symptoms is often overlooked by the attending physician and 
also by the surgeon. 

The operation if made early should be short and curative because of the 
ease with which the pathology can be exposed and disposed of, thus avoiding 
a prolonged or complicated operation. What makes the surgeon’s work easy 
produces less strain upon the patient’s endurance, so that recovery is almost 
certain. The earlier the operation, before there is marked distention of the 
bowel proximal to the site of obstruction, the easier and quicker the site of 
obstruction can be found, which means less intraperitoneal traumatism, and 
less hesitancy as to what best to do. 

The possible lesions in post-operative intestinal obstruction, tliat is, if 
occurring before com^lescence has taken place, are: peritonitis, adhesions, 
secondary or residual abscess, most often following acute perforative or 
suppurative appendicitis. Recently the literature has contained reports of 
acute obstruction following posterior gastro-enterostomy where a knuckle of 
bowel has passed into the lesser peritoneal cavity between the wall of the 
stomach and the margin of the opening made in the transverse mesocolon 
for delivery of the portion of the stomach to be anastomosed. I have never 
had this occur, as I make it a rule carefully to close the lesser peritoneal 
cavity by attaching the margins of the opening in the transverse mesocolon to 
the stomach and not to the line of suture of the stomach to the jejunum or 
to the jejunum beyond the suture line. 

Intestinal obstruction occurring three or four days after operation for 
acute perforative or suppurative appendicitis is sometimes difficult to differ- 
entiate from a secondary abscess with circumscribed peritonitis or a com- 
mencing diffuse peritonitis. The most reliable symptoms and signs in favor 
of obstruction alone, by which I mean obstruction not associated either with 
secondary or residual abscess or diffuse peritonitis, are: intermittent colicky 
pain with stormy peristalsis, inability to pass gas, persistent vomiting. If the 
obstruction is not relieved early, vomiting occurs, and is a regurgitation of 
the intestinal contents proximal to the obstruction, therefore the higher up 
the obstruction the earlier the regurgitant vomiting sets in. Often vomiting 
is accompanied by persistent hiccough due to absorption of toxins from 
the distended bowel. It is our practice in the Lankenau Clinic and in the 
Children’s Hospital of the Mary J. Drexel Home to operate at once in the 
presence of these signs and symptoms. We have had one series of thirteen 
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cases of acute post-operative obstruction, all operated very early, with one 
hundred per cent, recoveries. 

Paralytic distention of the bowel with regurgitant vomiting, with or with- 
out hiccough, and the absence of pain at all characteristic, so closely simulates 
actual obstruction or late peritonitis as to make the differentiation almost 
impossible except to the experienced surgeon, and even he may be in doubt. 

The patliology usually is leakage of intestinal contents due to various 
causes, such as : ulcerative perforation of the appendix, or of a coil of bowel 
which at operation for strangulated hernia was thought to be viable enough to 
recover, and was returned to the peritoneal cavity; to the separation of a 
gastrojejunostomy or entero-enterostomy anastomosis; to the partial or 
complete opening of the duodenal stump after a subtotal gastrectomy; to 
escape of duodenal contents after excision and suture of a duodenal or gastric 
ulcer, or closure of a perforated ulcer, especially if a gastro-enterostomy has 
not been done; or leakage either of bile after a cholecystectomy; or of urine 
where the ureter has been accidentally incised, and in intraperitoneal rupture 
of the bladder. 

When anastomoses are sutured throughout vath catgut, leakage is more 
likely to occur on account of softening or dissolution of the gut before 
repair is advanced far enough to hold securely. I have had this occur, and 
therefore think it safer to use linen for the sero-muscular suture. In the case 
of an inverted duodenal stump or a sutured ulcer, if drainage has been 
used, recognition of the condition is easy and peritonitis is rarely diffused, but 
is only a circumscribed reparative peritonitis. Any of these occurrences calls 
for immediate operation which in my experience has saved lives that other- 
wise would have been sacrificed. 

In any of these conditions the sjunptoms and signs are much the same. 
Some abdominal pain, rigidity, tenderness and slight distention, more or less 
general, but most marked at the site of lesion, vomiting, sometimes hiccough 
and inability to have a bowel movement or pass gas. As the condition 
advances the patient’s expression becomes more and more indicative of a 
serious state of affairs. 

I believe it is better to operate and not find an obstruction than to wait 
and then operate and find an obstruction that calls for an extensive resection, 
thus placing the case in the fifty per cent, mortalify class. I cannot emphasize 
this too strongly. To wait until the abdomen is distended and silent means too 
often that the patient wll also in a short time be silenced forever. On the 
other hand, the presence of distention and a silent belly often makes the 
diagnosis difficult. These are the cases that often are labeled peritonitis. In 
every case of acute obstruction there is a peritonitis, which in the early hours 
of the condition is limited, the exudate is merely serous, smears and cultures 
being negative for vicious bacteria. In these conditions therefore we 
work in a sterile field which is always a joy to the surgeon, while late 
operation calls for disentanglement of vicious entangling alliances, always a 
trial, whether in politics or in surgery. If in a recent post-operative case of 
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the acute abdomen, the patient while still on a liquid diet, develops cramp-like 
pain and nausea, I have the stomach washed out at once. If the washings 
have a foul odor, suspicious of upper intestinal contents, verified by imme- 
diate examination in the research laboratory, I operate at once, I have 
never regretted tliis course, while I have regretted having omitted it, espe- 
cially when the family have insisted upon consultation with an internist or a 
gastro-enterologist. In my experience the delay has often spelled fatality. 
This is purely a surgical condition and not one for the physician who is not 
in daily association with the active surgeon delving into and solving the 
mysteries of intra-abdominal pathology in the living autopsy in vivo. It is in 
the operating theatre that the living teach the living, while in the laboratory 
of the dead house tlie dead teach the living. 

Where the decision is tliat of post-operative peritonitis alone, the surgeon 
should stay his hands ; and treatment, anatomic and physiologic rest, should 
be scrupulously carried out. I have not in any way been influenced by the 
different forms of treatment advocated for peritonitis, but hold steadfast to 
this measure. In our clinic, during 1925, there were 303 cases of acute 
appendicitis a large percentage of which were admitted with diffuse peritonitis 
with abscess, all of which were operated at the opportune time; the mortality 
was two per cent. 

I have referred to making smears and cultures at the operations. This 
is done in every case operated on in the Lankenau Clinic. The report upon 
smears comes back in a few minutes after being taken, that of the cultures, 
in a few days. Incidentally I may say, the cultures verify the smears. 
The smears and cultures are taken of the fluid and the exudate, if present, 
as well as from the peritoneal field distal to the site of the lesion, and I may 
say, that I am largely influenced by the report of the smears in deciding upon 
drainage. In the Lankenau Clinio the laboratory corps cooperates with the 
surgeon; the Director of the Research Laboratory is always within call to 
assist the surgeon in settling certain pathological questions. This, I am sure, 
is of great advantage to our patients. 

An occasional case of post-operative acute obstruction is attributable to 
the presence of drainage. I have never been sure that this was so, except in 
one instance where a glass tube having been used, a knuckle of bowel, the 
walls of which were thickened and in contact, was lapped around the tube. 
The proximal bowel \^s distended and the distal one collapsedi We must 
therefore accept the presence of drainage as a possible factor, so the less 
drainage the better. There is no doubt that the peritoneum does its best 
work in the absence of drainage, yet we cannot always dispense with it. 
Personally, I prefer heavy rubber dam for walling off, and rubber dam, 
rubber tube and occasionally cigarette drain for drainage. 

Proper disposition and careful charting of drains is essential. They 
should not be placed so that a single knuckle of bowel is between them and 
the wall of the false or the true pelvis, nor should they occupy too devious a 
path in their exit. Abscess or pressure necrosis in the angle between the 
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ileum and the caecum is very frequently a forerunner of an obstruction from 
plastic adhesions with kinking. I have so frequently found this condition 
that now in appendiceal abscess I often end the operation with an ileo- 
colostomy from an involved loop of ileum to the tolon. At a first glance 
many theoretical objections can be urged against such a procedure. But 
experience and results outweigh logic and theory and I have not yet had 
any reason to change my practice. I know that such patients have a much 
smoother road to convalescence than was formerly the case. Occasionally 
when an obstruction is due to entanglements of the small bowel, one or more 
entero-enterostomies may be required. 

Differentiation of post-operative paralytic ileus and obstruction from 
kinking is a most difficult problem. I find myself confronted with it very 
often and each time I attempt a solution I am full of anxiety. The life 
of the patient is frequently the price of an incorrect decision. As a rule, the 
situation arises on the third or fourth day after operation and is ushered in by 
increased abdominal distention, slight vomiting, a few mouthfuls at a time, 
with or without a putrid odor, often relieved for a time by gastric lavage; and 
shallow and rapid respirations. One is faced with the question: Is this a 
post-operative paralytic ileus, or is it due to obstruction by drains, kinking 
of the gut by exudate and adhesions, or to an organized abscess? It is impos- 
sible to give any rules or laws to govern either diagnosis or treatment. In 
perhaps no other condition does the solution so much depend on experience, 
judgment and surgical intuition. While sometimes the symptoms are due to 
peritonitis, not infrequently an obstruction is the basis and prompt relief 
means a living patient. 

When I am not reasonably sure of the advisability of immediate opera- 
tion, I institute the treatment of anatomic and physiologic rest, and if 
improvement does not take place in a few hours, I operate. I find that 
when the condition is due to peritonitis only, it usually clears up under this 
treatment, but not if obstruction is present. 

Jejunostomy in paralytic ileus, in our experience, has not been satisfac- 
tory. In meclranical ileus jejunostomy, if made early, before changes in the 
bowel wall have taken place, serves a purpose, but even under such circum- 
stances a sidetrack operation is preferable and in the absence of malignancy 
does not necessarily call for a, further curative operation. 

The diagnosis is most important. In fact, I wish to emphasize the fact 
that the diagnosis of acute obstruction is one of the most important pre- 
operative diagnoses we are called upon to make. The actual cause of 
obstruction is an excellent topic to discuss in the operating room while the 
surgeon scrubs up, ‘but let it not be made a basis for delay of operation. 
One of the most potent causes of delay, as I have already said, is to be found 
in the indiscriminate and widespread use of morphine for acute abdominal 
pain. It is true that many cases of acute gastro-intestinal spasm may be 
permanently relieved by a hypodermic of morphia. It is also true that many 
cases of acute intestinal obstruction cannot in the first few hours be dis- 
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meteorism which rises to the height of the fourth rib, seriously embarrassing 
respiration by crowding the diaphragm. This is almost diagnostic when com- 
bined with late or insignificant vomiting and early severe and often inter- 
mittent pain. Perforation is early and commonly due to delay. The other 
types of volvulus are so rare as to not permit of pre-operative differentiation. 
Unless this condition is recognized early and operated early, resection will be 
required. When the involved loop of sigmoid is not gangrenous, after 
untwisting the mesosigmoid, I have, in a few instances, successfully made a 
sigmoido-sigmoidostomy between the proximal and distal limbs at their 
origin. This not only gives relief but prevents recurrence of the volvulus. 

Acute appendicitis is the type of acute abdomen that leaves most pathology 
in its trail. This is the meaning of the statement I have so often made, that 
tlie possibilities of acute appendicitis have no limitations. The pathology may 
consist of peritonitis, of coils of matted bowel causing obstruction, or of 
secondary abscess with obstruction, or residual abscess and obstruction; con- 
traction of the walls of a cavity from which a large collection of pus has been 
evacuated and which causes angulation and obstruction of the wall of the 
bowel in contact with the cavity; adhesions, which in the course of their 
organization contract and ensnare coils of bowel resulting in obstruction; 
fecal fistula and obstruction ; in addition there is the common, partial obstruc- 
tion due to the infection having put the plexuses of Auerbach and Meisner 
out of commission. 

The later effects of appendiceal pathological debris, occurring at various 
periods after the patient has recovered from the original operation are: 
intestinal obstruction from adhesions, obstruction due to rents of the omen- 
tum, and in some instances rents in the mesentery not observed at the primary 
operation and therefore not repaired, and ventral hernia. Obstruction occur- 
ring as a result of the last-named may be sub-acute or chronic. 

Besides appendicitis, intestinal obstruction may be due to sucli conditions 
as tubercular peritonitis, tubercular inflammation of the mesenteric glands, 
infection of the pelvic viscera in the female, diverticulitis, agglutination of 
coils of bowel and obstruction, and very occasionally a cholecystitis which 
may result in adhesions and obstruction of the colon at the site of the hepatic 
flexure. Torsion of the great omentum and mesenteric thrombosis are among 
the rare causes of acute obstruction. 

Although it is a generally accepted fact that the most common variety 
of acute obstruction in children is intussusception, in our experience in the 
Qiildren’s Hospital of the Mary J. Drexel Home, we operate more cases 
of obstruction following very severe appendicitis. 

A word on intussusception. It is incomprehensible why so many of 
these cases come to operation with the bowel already gangrenous. I think it 
must be due to the false principle of trying medical treatment early in the 
case. As I view it, this is damnable, and often life destroying. The condition 
should be recognized early and operated at once. The death-rate would then 
be very small as against the present fifty per cent, mortality, 
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before cutting the constriction, this provides a free communication -vvith the 
peritoneal cavity through which the fluid will enter. 

Strangulation may occur through slits and apertures, congenital or post- 
operative, the site being in the mesentery or omentum. Before sad experi- 
ence proved tlie need of immediate repair, it was not uncommon to leave the 
rent in the transverse mesocolon after posterior gastro-enterostomy. A 
number of fatal internal hernias tlirough tliis artificial aperture demonstrated 
this possibility in all operations where such rents are made, intentionally or 
otherwise, and led to their immediate repair. 

Kinking is a very common form of acute obstruction due to dense adhe- 
sions, either post-operative, or following localized peritonitis. Several loops 
of bowel may be matted and kinked making an impassable lumen, or adhe- 
sions between the bowel and the peritoneum as well as of the pelvis, may form 
a V-shaped loop. 

At operation, the surgeon, after making the incision must try to find the 
location of the lesion. In the absence of distention, this can often be done 
with the hand introduced and by touch, but the presence of distention pre- 
cludes this manoeuvre if the best interests of the patient are to be serv-ed. 
In the latter circumstances he looks for the collapsed bowel and follows the 
same to the site of the obstruction. This is attended by little or no risk of 
contusion or tearing the serosa or other damage to the bowel. When handling 
the distended bowel in the attempt to locate the point of obstruction, I 
expose the site of the lesion by disemboweling. In doing so, great care 
should be taken with regard to the proper disposition of the delivered coils 
of bowel and covering them with hot pads. Incidentally I may say that I 
rarely puncture or incise the distended bowel in order to empty it, because 
of the danger of infection; furthermore, I find, unless the case is a very 
late one, that when the obstruction is relieved, peristalsis of the distended 
coils is spontaneous!}'’ reestablished and emptying into the formerly collapsed 
bowel occurs. If the case is operated comparatively early; before there 
is e%’idence of decomposition, such as mottling, small hemorrhagic points 
in the walls of the distended coils, the bowel can be gently milked and the 
contents thus driven onward arc kindly and promptly received by the col- 
lapsed coils. This is a part of the ritual of the operative technic. It is here 
that the sense of delicate touch is so essential to the operating surgeon if his 
results are to be crowned wth success. 

Acute obstruction may occasionally be due to the presence of a megacolon. - 
Permit me to digress at this point in order to cite a! case which emphasizes 
the imf)ortance of conservative as against radical surgery in the presence 
of a constipated megasigmoid in a child with presenting symptoms of acute 
obstruction. This boy presented a low abdominal tumor and obstruction. 
Opening the abdomen revealed a very large fecal tumor of a megasigmoid. 
The attending physician — one of Philadelphia’s most prominent internists — 
rather insisted I make a resection. The boy not being very robust and not m 
any too good condition, I influenced the doctor to let me attempt empt}'ing 
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more disappointing and difficult to deal with than a loaded proximal bowel 
when making a resection or an anastomotic operation. It materially adds 
to the risk of infection, which means a peritonitis, or a faulty union, and 
if the patient survives, a fecal fistula. In fact, it may become necessary to 
make a fistula to save the patient’s life. 

Chronic obstruction often is carcinomatous in origin. The other causes 
are so rare that I will not discuss them. In most cases of chronic obstruction 
the liistory and careful physical examination will make tlie diagnosis. In 
obscure cases opening the abdomen alone will decide the question. X-ray 
study is important, but I do not consider it infallible by any means. In our 
experience in the Lankenau Hospital Clinic the diagnosis is usually made 
before the patient is referred for X-ray study. Visible peristalsis produdng 
the ladder-rung abdomen is proof positive of the presence of a chronic 
obstruction. First rule out fecal obstruction. Clinicall}’-, it is worth bearing 
in mind, that in obstruction of the right half of the colon constipation is the 
rule, while if the obstruction is on the left, there is usually diarrhoea. There 
are exceptions to this, as there are to all rules. The procedure, that is, 
whether it is to be a one-stage or a two-stage operation, can usually only be 
settled after the abdomen is opened. The condition of the' patient is also a 
guiding factor. 
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INTESTINAL OBSTRUCTION FOLLOWING APPENDECTOjVIY 

STUDY OF TWENTY-ONE CASES 

By Guy W. Carlson, M.D. 

AND 

Victor F. Marshall, M.D. 

OF Appleton, Wis. 

The frequency of post-operative obstruction, relatively speaking, is com- 
paratively rare, but every surgeon who has access to a great many abdominal 
cases encounters a number of these occurrences. That most all cases are pre- 
ventable, as claimed by some authorities, is rather too broad a statement. In 
spite of earlier diagnosis and definite improvement in operative technic, the 
mortality accompanying tliis condition is still very high. There are few surgical 
conditions which call for earlier operation than post-operative obstruction. 
If a certain stage is passed, as we can understand from the pathology of the 
condition, the removal of the obstruction does not save the life. Most authori- 
ties consulted give the mortality in operations for obstruction from 40 per 
cent, to 60 per cent. 

Ochsner stated that nowadays most anyone attempts to perform an appen- 
dectomy and if the disease is in an early stage, his surgeiy results in recovery. 
The cases, however, that are more than a simple inflammation, offer a more 
serious problem. The end-results of these cases depends on the severity of 
the inflammation and especially on the judgment, experience and skill of the 
surgeon. In spite of due care and diligence, sooner or later one has to deal with 
cases of acute intestinal obstruction following acute appendicitis. 

In reviewing the literature one is overcome with the meagerness of the 
discussion of this condition. It is one that should receive more careful con- 
sideration for it often occurs suddenly without any apparent warning, calling 
for immediate and definite interference. 

Many cases of post-operative obstruction are due to adhesions, a large 
number have had drainage after appendectomy. If the appendix had been 
removed early, there would have been no formation of pus or resultant drain- 
age, the amount of adhesions would have been limited and obstruction prob- 
ably avoided. The general practitioner who usually sees the case first, must 
be aware of the importance of early operation, and therefore of early diagnosis. 
The education of the laity to the seriousness of such conditions would lead 
to earlier consultation. 

Since January i, 1924, approximately 875 operations for appendicitis 
have been performed at St. Elizabeth’s Hospital of Appleton, Wis. From 
this group, we have collected fifteen cases of post-operative obstruction. In 
six additional cases the appendix had been removed prior to January i, 1924. 
It is upon these cases that this paper is based. 

The accompanying table is of interest from the standpoint of etiology 
and pathology. 
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Table I 


Arc 

s« 

FindinRs at previous 
operation 

Timebetween 
1st and 2nd 
operation 

Findings and prognosis. 

22 

M 

Acute appendicitis; 
perforated 

1 6 days 

i 

Spreading peritonitis intestinal adhe- 
sions — expired. 

I 

M 

Acute appendicitis; 
perforated 

20 days 

Spreading peritonitis intestinal adhe- 
sions — expired. 

35 


Chronic appendicitis; 
gangrenous 

3 years 

Adhesions of ileum attached to scar — 
recover}'. 

52 

M 

Chronic appendidtis; 
gangrenous 

8 years 

Adhesions ileocaecal region attaclied to 
omentum forming twist of ccccum — 
recovery. 

■a 

■■ 

Chronic appendidtis 

6 days 

Definite Lane's kink — ^recovery. 

54 

U 

Chronic appendicitis 

12 years 

Adhesions ileocaecal region attached to 
scar, a tense band from caecum to 
ileum — recovery. 

17 

M 

i 

Acute appendicitis 

8 years 

Two linear bands, one from mesoappen- 
dix to ileum adhesions to caecum 
attached to scar — recovery. 

62 

■ 

Acute appendicitis; 
perforated — abscess 

18 years 

1 

Omentum adhered to scar, caecum and 
attached ileum bound by adhesions — 
recovery. 

8 

■ 

Acute appendicitis; 
perforated — abscess 

2 weeks 

Twist of caecum, adhesions caecum to 
scar — recovery. 

29 

M 

Chronic appendidtis; 
gangrenous 

I month 

Agglutination ileum to ileum. Torsion 
of omentum. Omentum gangrenous 
adliered to scar — recovery. 

33 

1 

M 

Acute appendidtis; 
gangrenous — abscess 

6 months 

Agglutination ileum to caecum, omen- 
tum adhered to scar — recovery. 

46 ! 

M 1 

1 

Chronic appendicitis; 
perforated — abscess 

12 days 

Ileum adhered to scar, forming a kink — 
recovery. 

14 

mos. 

M 

Acute appendidtis; 
peritonitis 

3 days 

Intussusception of ileum, adhesions of 
mesoappendix — expired . 

52 

M 

Chronic appendidtis; 
perforated — abscess 

I year 

Omentum _ adhered to ileum causing 
constriction — recovery. 

33 

M 

Chronic appendidtis; 
gangrenous 

7 days 

Adhesions of caecum attached to scar — 
expired. 

68 

P 

Acute appendidtis; 
perforated — abscess 


Adhesions of caecum attached to scar — 
recovery. 

22 

M 

Acute appendidtis; 
gangrenous 

2 months 

Agglutination ileum to ileum, caecum 
attached to scar — recovery. 

30 

M 

Acute appendidtis; 
perforated — abscess 

X3 days 

Agglutination ileum to ileum forming a 
kink — recovery. 

43 

SI 

Chronic appendicitis 


Adhesions constricting ileum — expired. 

7 

B 

Acute appendidtis; 
peritonitis 

3 days 

Volvulus or twist of ileum. Dense ad- 
hesions — expired. 

26 

M 

Acute appendicitis; 
perforated — abscess 

I year 

Many loops of intestine adhered to 
scar. Torsion of omentum — recovery. 
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post-operative state to that of acute obstruction. Tlie early manifestations 
were peristaltic pain, slight watery regurgitation and vomiting, a distressed 
facies and constipation. The temperature in most instances did not go above 
loi degrees F. The cases with a peritonitis usually had a higher reaction 
than those with abscesses. The pulse was accelerated in all cases but not as 
rapid as might be expected, except in those which were toxic. The white blood 
count was seldom higher than 20,000 and the polymorphonuclears higher than 
90 per cent. The post-operative cases with abscess had the highest counts, 
spreading peritonitis somewhat less and those cases with symptoms of obstnic- 
tion due to adhesions only had the lowest. The unperforated cases with 
adhesions likewise had a low white blood count. There was a complaint of 
fullness in the epigastrium with pressure symptoms and distress, shortness of 
breath which was somewhat relieved by belching, gastric lavage or vomiting. 
No rigidity of the abdominal muscles was present. 

The later manifestations were stercoraceous vomiting or regurgitations of 
a brownish fluid with a fecal odor. The extremities became blue and cold. The 
abdomen became markedly distended, the pulse — rapid and feeble and later 
symptoms of collapse. 

Prognosis . — In twenty-one cases there were six deaths, a mortality of 
2S.5 per cent. All cases (3) under four years of age had perforated and had 
a spreading peritonitis. These cases developed post-operative obstruction. 
Of the peritonitis cases (4) all died. In one case witli peritonitis, an obstruc- 
tion developed five days follo\ving operation. In this case a peritonitis was 
present. Of the remaining two deaths, adhesions produced complete obstruc- 
tion. In both instances they had had recurrent attacks of appendicitis. 

s 

CONCLUSIONS 

The outstanding fact brought out in this analysis is that an early diagnosis 
with operation reduces mortality, prevents development of complications, 
shortens convalescence, and malces sequelae, such as post-operative intestinal 
obstruction less apt to develop. 

The outstanding etiological factors were post-operative adhesions. 

Adhesions causing intestinal obstruction may develop from operations of 
a simple clean appendicitis as well as from those with marked inflammation, 
perforation or abscess formation. 

From a careful study of the records it is almost certain that a numlxir 
of deaths attributed to “acute dilatation of the stomach,” were secondary 
to intestinal obstruction. Such a diagnosis was made following operation 
for simple appendicitis. 

The time interval between operation and the onset of obstruction is import- 
ant. In this series obstruction occurred from two days to eighteen years 
following operation. A past history of appendicitis with drainage is an import- 
ant factor in arriving at a diagnosis. 
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INTESTINAL OBSTRUCTION FOLLOWING APPENDECTOMY 

The three symptoms, peristaltic pain, vomiting and absolute constipation 
verified by the enema justify a diagnosis of post-operative obstruction. 

The gentle handling of tissues, exclusion of peritoneal irritants, covering 
of the raw peritoneal surfaces and surgical cleanliness are important factors 
in the treatment. An important factor brought out in the history of many 
cases was the frequent use of cathartics. It would seem quite probable that 
cathartics are accountable for a large number of the early perforations which 
take place in children. 

The prognosis is entirely dependent on early diagnosis followed by prompt 
surgical interference. 
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TUB KBDUCTIOX OF COLOXIC INTUSSUSCEPTION 
BY AIR LXFL--VTION 

By CirABLr^s E. Faiib, 

or Knw VonK, K. Y. 


(I'.trc 


? I T !■ 


IV-.ro'T, tl-.c cb.ys of operative reduction of intussusception and even up 
in the present time, many cases of intussusception have been successfully 
Tc itred by means of cncmata. It v.-ould seem safer to carry out this proce- 
ihit: to do a laparotomy in very adverse circumstances, but in general 
laparotomy is the only justifiable procedure, as one can never be sure of 
success of pressure reduction unless he awaits tlie outcome. In such case 
it would Lc too late to intcn-cne surgically if the attempted reduction 
proved unsuccessful. 

1 here arc several important advantages in the reduction by colonic 
pre sure. 

1. Tlicre is little or no shock. 

2. The reduction is accomplished with great case and rapidity, and with 
no danger whatever providing reasonable precautions are taken. 

3. The force applied is much more effectual and much less likely to injure 
the already jeopardized bowel than manual reduction by laparotomy. The 
objection of course that it is a blind procedure with uncertain results is valid. 

I"or this rc.nson I have adopted the following treatment of intussusception, 
rf rii' rnlcring tint the great majority of these accidents occur in the colon, 
'n:" child i.s prepared for laparotomy and the anrcstlietic is begun. The nozzle 
of .n David, on syringe is inserted in the rectum and as the child begins to relax 
tb." c-'kin i*: slowh' inflated with air. This has a triple advantage, first, that it 
brsn : ^ fiut 01 tl’ic pelvis and the left half of the abdomen a tumor which at 
nnglu otherwise escape palpation; second, that the elastic pressure of 
:.:r i aery little liVrcly to damage the bowel; third, it escapes on removal of 
t;,>’ rmec. The hawel is almost instantly emptied of its contents of air and 
t. * of tlie colon is entirely relieved. 

i'nt' inti; <^i:"Cf’p‘.:on is now in the right iliac fossa. It may be, and fre- 
.* reduced. Theoretically at least, the toxaemia and shock 

V. r. <'h tr.e cmld lias been suffering are relieved at once, Gertainly the 

• ‘ ‘'’b.' •>' the ho'.vcl is immediately relieved of its impediment, e.xccpt 

V. . I >.rt Cl *.*;e mass wnich may not have been completely reduced. 

L p'Jpaticn wii! reveal in many cases the remaining tumor in the 
’ ■ ■' fn:s can sometimes he completely reduced w'ith gentle 

' ; {he posterior abdominal wall. It would not be 

, - to ccr.'ioer the intussusception completely reduced unless a 

. ' t n-.y f-mminned and the ileocarcal region carefully investigated. This 

* - T ' .t.er of a tew mcnicnts and can be done under local anaisthetic if 
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fVr;--/;r — Tf’.c internal pressure treatment of intussusception by cnc- 
nr.t,'. !•' ' r; r’lfl rinfl statuLard remedy, but a highly dangerous one unless laparot- 
c —.y iir.mc liatcly follows the reduction. The use of air instead of water or 
ft'vr -ulrtancc is urged liccausc it is slightly safer, and it is more easily 
{'■-r.n'.n’.cfl v.'ith.out soiling. Tlie advantages of this combined method arc 
f**v: I. in diagnosis. 2. In completing a large part of the opera- 
si n [“‘.fore the abdomen is opened, and occasionally a completion of the 
entire reduction. 

One wlio has ojxtratcd upon any considerable number of these eases knows 
that the iranipiilntion of the mass intra-abdominall}' or its delivery on the 
aLlnmcn. is a proccelurc beset with considerable danger and adds markedly 
to the sb.ock. Anything v.diich will simplify the procedure and lessen the 
--’wrl: shotild I)C readily adopted by the profession. 
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II. Symptomatology and End-results.— T^h\& I summarizes the occur- 
rence ol' symptoms and signs associated with the different pathological 
conditions. 

A careful study was not made of the sex and age incidence, since the 
surgical division has twice as many beds for male patients as female, which 
from the figures listed would indicate a preponderance of females. Deaver 
and Ravdin ‘ in their series indicated that the actual percentage of females 
was higher. As only adult patients are included, no record of age incidence 
is made. 

If the clinical interpretation of a “chronic appendix” is that of an appen- 
dix subjected to recurrent inflammation, the history of attacks of pain in the 
abdomen, especially in the right lower quadrant, is of significance. As the 
tal)lc indicates, the total number of patients having recurrent symptoms was 
i8i, or 87 per cent. Of this number, 87 had an'attack within one year, the 
remainder having longer histories. Deaver and Ravdin,’ in their series of 500 
cases, had 418 patients giving a history of previous attacks. In those histories 
in which the number of previous attacks of pain are recorded 32 had but one 
attack, 63 two attacks and 112 three or more preceding attacks. Fourteen 
patients complained of attacks of pain over a period of ten years; 52 stated 
the first attack had occurred from five to ten years before; 235 had attacks 
from one to five years ago, while only 83 had an attack within the year before 
admission. In our series 26, or 12.5 per cent., gave no history of a previous 
attack, complaining of a constant dull or burning pain in the right iliac fossa, 
Tliis type of case occurred in 82 cases of Deaver’s series (16.4 per cent..). 

The outstanding symptom was periodic pain in the right lower quadrant. 
It occurred in 183 cases, or 87.9 per cent. In 63 cases, 30.2 per cent., how- 
ever, the pain was located elsewhere in the abdomen, i.e., in the epigastrium, 
right up2>er quadrant, and in a few instances in the left lower quadrant. 
Associated tenderness in the right lower quadrant was the next most fre- 
quently encountered symptom. It occurred in 168 cases, or 80.7 per cent. 
Icnderncss was present elsewhere in 28, or 13.4 per cent, of the cases. 
Digestive tract disturbance was the third most frequent symptom. Consti- 
pation was ])resent in 83, or 39.9 per cent., of the cases, nausea in 120, or 
57.6 per cent., vomiting in 89, or 42.7 per cent., and eructations in 28, or 
^3-4 per cent. A normal temperature on admission occurred in the great 
iiiajorit} of cases. Attention is called to the less frequent symptoms and 
signs listed. 

In the 93 cases in which total leucocyte counts were made, the average 
count was 10,513. with extremes of 28,000 and 4000. The differential count 
as made in 87 of these cases, shows an average of 70.5 per cent, polymorpho- 
nuclears, with e.xtremes of 87 and 47 per cent. The lowest 'average total 
e o^^^^rred in the cases showing no microscopical pathology, being 

t-.qOS and with also the lowest differential count, with 66.5 per cent, poly- 

morp lonuclears. A detailed stud}' of the leucocyte counts in these cases is 
reported elsewhprp 
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Much discussion and diflFerence of opinion liave arisen concerning the 
morbid anatomy of chronic appendicitis in relation to the clinical manifes- 
tations. We have included two different ideas in the term chronic appendi- 
citis : ( I ) That there may be a true chronic inflammation still in progress, or 
(2) the inflammation may have long since subsided, leaving a fibrotic process. 
Fibrosis with the production of a stricture or adhesions might well account 
for the symptoms. Often the appendix is free from adhesions showing only 
a progressive fibrotic process with gradual obliteration of the lumen. In the 
latter type of case it is difficult to see how symptoms are produced without 
the presence of a stricture. Although stricture formation is the result of a 
fibrotic replacement, essentially a pathological development, its effect on 
function is a mechanical one. It has therefore been included as a mechani- 
cal factor. 

Regarding a generalized fibrosis in the structures of the appendix and 
its ability to produce the symptoms of appendicitis, there is a good deal of 
difference of opinion. Boyd ^ cites Aschoff as being very positive that 
obliteration from fibrosis is always due to previous inflammation. Ribbert, 
Zukerkandl, and others consider it a more or less natural atrophic and retro- 
gressive process associated with the advance in years, and especially liable 
to occur in a vestigeal organ such as the appendix. Ribbert and Kelly, 
according to Boyd - and also the latter, himself observed in a large series that 
25 to 33 per cent, of appendices removed at the post-mortem table and in the 
operating room showed obliterative changes. Williams and Slater,®® in the 
routine removal of appendices in gynaecological operations, frequently found 
fibrotic changes in the appendices, with surrounding inflammatory changes in 
the form of adhesions, in the absence of symptoms of appendicitis. It is 
difficult to see why fibrosis in itself should give rise to symptoms, unless by 
a stricture, it causes obstruction or interference with the emptying of the 
organ. Fibrosis of the appendix, or as we have termed it, the sclerotic type, 
comprises the largest percentage of appendices in the pathological classifi- 
cation. As mentioned alcove, it frequently occurs without the slightest sign 
of appendicitis, suggesting the probability of associated factors which we will 
discuss subsequently. 

On a microscopical basis the classification is as follows : 

1. Normal appendices grossly show soft collapsible walls and histologically 
no pathological alteration. The explanation why such an appendix should 
produce symptoms, relieved by operation, we believe can be explained by 
associated mechanical factors. 

2. Sclerotic changes in the appendix is manifested grossly by a rigid, 
thickened, incompressible tube, usually shorter than normal. Dilatation and 
tortuosity of the peritoneal vessels are common accompaniments. Frequently 
there are pale patches due to an obliterative process with surrounding adhe- 
sions and thickening of the mesentery, signifying a previous inflammatory 
process. On section the normal stellate appearance of the lumen is lost. The 
walls are round and thickened and the lumen is consequently narrowed. 
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Microscopically there is infiltration of all layers with new connective tissue 
obliterating the crypts and diminishing the lymphoid tissue in the mucosa. 
The submucosal connective-tissue zone is widened and there is deformity 
of the muscular coats by the fibrous infiltration. There is also thickening 
and deformity with increased density of the peritoneal coat. 

3. The AfropJiic type gross!}' presents the pale, withered appendix, which 
is firm, atrophic and shrunken. On section the appendix is seen to consist 
of two layers, an outer muscular layer, and an inner fibrous mass which 
includes what was once mucosa, submucosa and lumen. The lumen is usually 
completely obliterated. The microscopic picture shows an atrophic mucosa 
surrounded by a firm fibrous ring in the position of the submucosa which 
has come to include the inner atrophic muscular coat. The outer muscular 
coat is markedly atrophied and infiltrated with fibrous tissue while the peri- 
toneal coat is thickened and deformed. Both this and the sclerotic type, the 
latter a more advanced picture of the same process, are the types generally 
considered to be typical of the chronic appendix. As mentioned above, con- 
siderable difference of opinion has been expressed as to its cause, f.e., whether 
involutionary or inflammatory. 

4. Catarrhal inflammation we have designated as the type affecting princi- 
pally the mucous membrane of the appendix. In these appendices the gross 
appearance is little different from the normal. Occasionally they are slightly 
larger than normal. On section the mucosa is seen to be hypertrophied, with 
a consequent diminution in the size of the lumen and occasionally with a 
complete obliteration. Microscopically there is marked congestion and oedema 
of the mucosa. This condition may possibly resolve and undergo connective- 
tissue replacement, producing perhaps an early stage of a sclerotic appendix. 
In a large per cent, of this type, however, the increase in the size of the 
mucosa is seen to be due to a marked general hyperplasia of the lymphoid 
tissue, associated with status lymphaticus as detailed by Symmers and 
Greenberg®'* and by Miloslavich.®® 


5. Suppurative appendicitis, or acute diffuse appendicitis, is a generalized 
acute inflammation of this organ. Grossly the appendix is enlarged and 
thickened, the peritoneal coat reddened, and frequently there is an exudate 
on its surface. Subperitoneally, beginning abscess formation may be noted. 
On section all coats are swollen, the mucous membrane frequently ulcerated 
and the lumen filled with a muco-purulent material. Microscopically all coats 
are congested, oedematous, and infiltrated with polymorphonuclear leucocytes, 
frequently going on to abscess formation. 


6. Mucocele of the appendix is described by Morrison as a cystic dila- 
tation due to obstruction of the appendix. There may be conversion of a 
diverticulum into a cyst in which the contents are thick and mucoid, or a true 
hydrops in which the contents are watery. Frequently the mucoid material is 
collected into little balls which become calcified. Occasionally these cysts 

undergo malignant degeneration or rupture producing a condition of pseudo- 
myxoma peritonei. ^ 
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7. Tuberculosis of the appendix according to Warwick may be i:)rimary 
or secondary, more usually the latter. Infection is hccmatogenous or lymph- 
atic from surrounding organs that are involved. He states the symptoms 
closely resemble those of suppuratiA'e appendicitis, the diagnosis, however, 
most frequently being made microscopically. Scott states that 0.5 per cent, 
of all appendices removed surgically are tuberculous. 


Table III 

Relation of Mechanical Factors to Pathological Types 




Normal 

Catarrhal 

Sclerotic 

Atrophic 

Suppurative 

Mucocele 

Tuberculous 

O-vyuris 

Totals 

Mechanical 

No. 

47 

13 

88 

12 

9 

3 

I 

2 

175 

Factors 

% 

98.0 

81.2 

77.8 

75-0 

100.0 

100.0 

33-3 


84.1 

Pelvic 

No. 

7 

I 

7 




1 

1 


1 

i6 

Position 

% 

14-5 

6.2 

6.1 



1 


50.0 

7.6 

Retrocsecal 

No. 

9 

2 

19 

4 


I 

r 


40 


% 

m 


16.8 

25.0 

44.4 

33-3 

33-3 


19.2 

Kink 

No. 

s 

2 

1 30 

B 



1 

1 

I ; 

60 


% 

35'3 

12.5 

26.5 

25-0 

66.6 



50.0 

28.8 

Adhesions 

No. 

28 

10 

53 

B 

6 

2 


I 

107 


% 


62.5 

46.9 

43-7 

66.6 

66.6 


50.0 

514 

Stricture 

No. 

8 

4 

30 

6 

3 

I 


I 

53 


% 



26.5 

37-5 

33-3 

33-3 


50.0 

254 

Adhesions 

No. 

12 

I 

20 

I 

2 




36 

about Caecum 

% 

24.9 

6.2 

m 

6.2 

22.2 




m 

Adhesions 

No. 

m 

■ 

9 

2 

B 

B 



12 

about Colon 

% 

■ 

H 

m 

12.5 

mm 

B 



5 7 

Fecaliths 

No. 

9 


19 

2 





30 


% 

18.7 


16.8 

12.5 





14.4 


8. Parasitic Origin . — The type associated with oxyuris vermicularis with 
the causation of appendicitis has been widely discussed. Fischer found 
oxyuris in no routine appendectomies and in 28 per cent, at 105 necropsies, 
but could not determine a causal relationship. On the other hand, Flarris 
and Donovan found this worm in 22 cases out of an uninterrupted sequence 
of 121 appendectomies. He concludes from the pathologic condition of the 
appendices affected that these nematodes possess a definite role in the causa- 
tion of appendiceal lesions. Armstrong ^ established it as a causative 
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factor in four cases. Riff found oxyuris in 48 per cent, of 152 operative 
cases in adults and in 80 per cent, of 63 cases in children undei fifteen 
years of age. 

IV. Mechanical Factors . — Considerable has been written about the 
various mechanical factors found associated with chronic appendicitis. The 
causative role of these factors has been pointed out. In no instance to our 
knowledge has the subject been discussed from the standpoint of all the 
principle factors concerned. Dobhei'tin ” states that in so-called chronic 
appendicitis one finds cases with pathology in the appendix and others with 
normal appendices. In the latter group, mechanical factors are the cause, 
most commonly attributed to adhesions about the ascending colon producing 

Table IV 


Per cent. lutcr-rclaliauship of Mcchauical Factors 



Total 

number 

No other 

mechanical 

factor 

Pelvic 

1 ^ 

! 0 

1 

0 

' u 

1 4 -> 

0 

Kink 

Adhesions 

Stricture 

Ca:c.al 

adhesions 

Colon ' 

adhesions 

Fecaliths 

Adhesions 

105 

m 

7.6 

20.9 

36.1 


38.9 

24.7 

7.6 

10.4 

Stricture 

62 

11.2 

4.8 

17.6 

40.0 

65.6 


19.2 

6.4 

17.6 

Kink 

62 

12.8 

m 

27-3 


61. 1 

40.2 

11.2 

. 8.0 • 

12.8 

Retrocascal 

40 

17-5 



42.5 

55-0 

27-5 

20.0 

7.5 

1 0.0 

Cffical adhesions . 

35 

5-7 

8.5 

22.8 

19.9 

74.1 

31-3 


II.4 

11.4 

Fecaliths 

31 

28.8 


12.8 

25.6 

35-2 

35-2 

12.8 

9.6 


Pelvic 

16 

18.7 


mu 

25.0 

50.0 

18.7 

18.7 

12.5 

6.2 

Colon adhesions . 

13 


154 



61.6 

30-8 

30.8 


23.1 


kinks and stenosis Avith resulting appendicitis, colitis, pericolitis and even 
acute appendicitis. 

An analysis of the mechanical factors found in the different types of 
appendices is presented in Table III. Some mechanical factors were present 
in over three-fourths of the cases in every group. In this series mechanical 
factors of some nature were found present in 98 per cent, of the normal 
group, 81.2 per cent, of the catarrhal, f/.S per cent, of the sclerotic, and in 
75 per eent. of the atrophic type. Mechanical factors were present in prac- 
tically all of the suppurative appendices and in those with mucocele and 
oxyuris.^ This high percentage of mechanical factors found in an appen- 
dix which is microscopically normal suggests the possible etiology of 
the symptoms. 

We have also drawn up a Table IV which shows the relationship of 
the several mechanical factors described. For example, of the 105 appendices 
described as having adhesions, 39.0 per cent, had strictures, 36 per cent, had 
kmks, 24.7 per cent, had csecal adhesions, etc. 
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We propose to discuss below each type of mechanical factor found. For 
purposes of clarity we have retabulated the data for each type of mechanical 
condition. The figures below are all taken directly from Tables III and IV. 

I. Adhesions about Appendix. Occurrence in one hundred and five cases. 
Pathology (Table III) Association with other Mechanical Factors 

(Table IV) 


Catarrhal 

... 62.5% 

No other mechanical factor . . . 

... 17.1% 

Normal 

. . . 57-2% 

With stricture 

... 38.9% 

Sclerotic 

. .. 46.9% 

With kink 

... 36-1% 

Atrophic 

... 43-7% 

With csecal adhesions 

... 24.7% 

Suppurative . . . 

... 66.6% 

With retrocsecal position 

. . . 20.9% 

Mucocele 

... 66.6% 

With fecaliths 

. . . 10.4% 

Oxyuris 

. .. 50.0% 

With pelvic position 

... 7.6% 



With colon adhesions 

... 7.6% 


Adhesions about the appendix which are responsible for abnormalities in 
position and other mechanical factors, such as kinks and strictures, are of 
unusual importance in this subject. Haberer gave a detailed analysis of 
seven cases of chronic appendicitis the cause of which he believed was due 
to adhesions producing mechanical obstruction. Klauber mentioned the 
causal relationship of mechanical factors to chronic appendicitis, citing par- 
ticularly the formation of kinks by adhesions, with obstruction to the appen- 
dix, cfecum and ascending colon. In our series adhesions are well represented 
in all of the pathological groups. They occurred in over 50 per cent, of the 
cases in every group. Even in the normal group adhesions were present in 
57.2 per cent, of the cases. The association of adhesions with abnormal 
positions of the appendix is not striking. However, the high percentage of 
adhesions occurring with both kink formation and stricture indicates a pos- 
sible frequent explanation of the etiology of both. Adhesions about the 
caecum were most commonly associated with adhesions about the' appendix, 
in this series in 24.7 per cent, of cases. 

2. Adhesions about the Cceeum. Occurrence in thirty-five cases. 

Pathology (Table III) Association with other Mechanical Factors 


Normal 

. . . 24.9% 

(Table IV) 

No other mechanical factors .... 

- . 5 - 7 % 

Suppurative . . . 

22.2% 

With adhesions about appendix . , 

. 74-1% 

Sclerotic 

... 17.7% 

With stricture 

. 31-3% 

Catarrhal 

. . . 6.2% 

With retrocsecal position 

. 22.8% 

Atrophic 

. . . 6.2% 

With kink 

. 19.9% 



With colon adhesions 

With fecaliths 

With pelvic position 

. 11.4% 

. 11.4% 

. 8.5% 


Jackson was the first to mention the symptom complex simulating 
chronic appendicitis produced by adhesions about the caecum and ascending 
colon. He operated on nine cases in one year in which the condition was 
relieved by the freeing of these bands. Mayo describes the membranes 
about the caecum as embryonic in origin. He believes they are due to late 
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they state, by means of rontgenographic examinations and its relief obtained 
by surgical interference, correcting this definite mechanical condition. 

In our series the frequency with which colon adhesions are associated 
with the retrocjecal position, 23.1 per cent., suggests that they may be a 
causative factor in the latter. Also the high per cent, of association with 
kink, stricture and adhesion formation about the appendix is noted. In no 
instance did adhesions about the colon occur alone without other mechani- 
cal factors. 

4. Kink of the Appendix. Occurrence in sixty-two cases. 

Pathology (Table III) Association with other Mechanical Factors 

(Table IV) 

No other mechanical factors 12.8% 

With adhesions about the appendix. 61.1% 

With stricture 40.2% 

With retroca:cal position 27.3% 

With fecaliths 12.8% 

With ca:cal adhesions 11.2% 

With colon adhesions 8.0% 

With pelvic position 6.4% 

De Forest ® points out the abnormal shapes encountered due to the kink- 
ing which produces disturbances in circulation and which accounts for the 
intermittent symptoms in chronic appendicitis. Klose described torsion of 
the appendix as a factor simulating chronic appendicitis. Jones-Evans 
frequently observe various degrees of torsion usually in the direction from 
left to right, the mesentery becoming wrapped around it. The torsion varies 
from a slight twist to complete strangulation, which on progression produces 
intermittent symptoms simulating recurrent attacks of chronic appendicitis. 

It is noteworthy that in 27.37 cent, of cases kink was associated with 
the retrocascal position bearing out the previous discussion of the possible 
mechanical association. The high percentage of adhesion formation about the 
appendix would be expected in the production of this factor. The occurrence 
of the associated stricture formation in 40.25 per cent, of cases, higher than 
for any other group, would signify that by either mechanical or irritative 
means kinking promotes the production of fibrous tissue with stricture forma- 
tion. Discounting the groups represented by only a few cases, this factor 
occurred most frequently in the normal appendix group ( 35-3 cent.). It 
is to be noted also that six of the nine cases in the suppurative group showed 
a kink, the latter possibly being responsible for complete obstruction of the 
lumen and decomposition of the retained contents. Infection of the mucosal 
wall presumably occurs, finally going on to suppuration. 

De Forest,® and especially Pitzman,^^ call attention to stricture formation 
in the causation of chronic appendicitis. Pitzman believes that all appendi- 
citis, acute or chronic, depends upon the formation of a stricture, the latter 
developed probably from a primary simple ulcer. Attacks of acute suppura- 
tive appendicitis he believes are brought on by the complete closure of a 
preformed stricture with resulting fecal stasis, infection of the appendiceal 
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diseased in this position because of impaired circulation or actual obstruction 
produced when the csecum is filled. 

The frequent occurrence in our series of the retrocsecal position with kink 
and adhesion formation may be of some significance. Since the retrocascal 
position is prone to produce kinking at the base with obstruction, especially 
when the caecum is dilated, this high frequency of kink formation might be 
expected. The associated presence of adhesions about the caecum in 20 per 
cent, of cases is also of interest concerning its formation and maintenance. 
It was found that the pathological groups most commonly affected were the 
atrophic where it occurred in 25 per cent, of cases and in the normal group 
in 18.7 per cent, of cases. 

7. The Pelvic Position. Occurrence in sixteen cases. 

Pathology (Table III) Association with other Mechanical Factors 




(Table IV) 


Normal 

.. 14.5% 

No other mechanical factors .... 

. 18.7% 

Sclerotic 

.. 6.1% 

With adhesions about appendix . 

. 50.0% 

Catarrhal 

. . 6.2% 

With kink 

. 25.0% 

Oxyuris 

. . 50.0% 

With csecal adhesions 

. 18.7% 



With colon adhesions 

. 12.5% 



With stricture 

. 18.7% 



With fecaliths 

. 6.2% 

This position was 

second in 

frequency in the series of 

Gladstone and 

Wakely detailed above. 

In our series it was associated with no 

other mechan- 

ical factors in 18.75 cent, of 

cases having symptoms of chronic appendi- 


citis. Of these 14.5 per cent, were classified by the pathologist as normal 
appendices. Because of its position it seems possible that many factors might 
operate to disturb blood supply and interfere with the normal evacuation of 
its lumen, perhaps thereby accounting for the initiation of the pathological 
processes and symptoms. This position permits it to encroach on adjoining 
pelvic viscera and exposes it to involvement by pathological processes occur- 
ring in them. 

8. Fecaliihs of the Appendix. Occurrence in thirty-one cases. 

Pathology (Table III) Association with other Mechanical Factors 




(Table IV) 


Normal 

18.7% 

No other mechanical factors . . 

. 28.8% 

Sclerotic 

16.8% 

With adhesions about appendix . , 

. 35 - 2 % 

Atrophic 

12.3% 

With stricture 

. 35 - 2 % 



With kink 

. 25.6% 



With retrocsecal position 

. 12.8% 



With csecal adhesions 

. 12.8% 



With colon adhesions 

. 9.6% 



With pelvic position 

• 3 - 2 % 


In a personal communication Kummel states the following as his opin- 
ion : “ That the appendix because of its anatomically unfortunate cul-de-sac 
form must give rise to frequent stasis of fecal particles and secretions is self- 
evident. The insult to the appendix of retained fecal material one can 
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they alone were present to account for the symptoms. It is very likely that 
in many cases, the inflammatory process follows infection from fecal stasis 
in the appendix, although definite fecal concretions are not present. Fre- 
quent association of fecaliths with stricture formation (35.2 per cent, of 
cases) and kink (25.6 per cent.) is to be expected in view of the known 
method of their formation. 

(8) End-results show appendectomy benefited these patients. In the 
group showing no pathological changes, with 98 per cent, complicating 
mechanical factors, 22 cases are represented, 20, or 91 per cent., being l)ene- 
fited by removal of the appendix while 2, or 9 per cent., experienced no relief. 
Of the 105 cases in which there were accurate follow-up data, 97, or 92.4 per 
cent., were relieved by operation. Eight, or 7.6 per cent., were not helped. 

We wish to express our appreciation to Dr. Harold E. Santee, Director 
of the Second Surgical Division, for his courtesy in affording us the oppor- 
tunity of reporting the above cases. 
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STABILIZATION OF PARALYTIC TALIPES VARUS=" 

By Francis S. Chambers, M.D. 

OF Philadelphia, Pa. 

Talipes varus, due to paralysis of the peroneal muscles, is essentially an 
exaggeration of the “ inversion twist ’’ carried beyond the limits of normal 
joint motion by the action of abnormal muscle pull. It consists of a series of 
important distortions which seriously disturb the alignment of the foot. In 
the more severe types of the deformity, these distortions are usually fixed by 
adaptive changes in the osseous structures of the foot. When these changes 
are well developed, the deformity can seldom be completely corrected unless 
the bones are redressed to proper shape. 

The sub-astragalar and “ Chopart ” joints are the “ key ” to the correction 
of the deformity and should be exposed to the vision of the operator. It is 
then an easy matter to trim the osseous irregularities as indications demand 
and obtain an anatomical restoration which will be lacking only in flexibility 
over which there is insufficient muscular control. The remodeled foot should 
be placed in aligpiment with the ankle-joint. 

The operation which I employ is based on these principles. The technic 
is by no means difficult but an intimate knowledge of the mechanism of the 
deformity is essential. It is not to be regarded as a “ panacea ” for all forms 
of talipes but should be reserved for varus deformities which are caused by 
paralysis of the peroneal muscles. 

Anatomical Considerations . — The deformity consists of five important 
distortions, four of which are elemental to the “ inversion twist ” of the 
foot. They take place beneath the astragalus. The ankle-joint is everted 
owing to the external torsion of the lower leg. 

I. External torsion of the lower leg with eversion of the ankle-joint. In 
connection with this distortion, the external malleolus is displaced backward 
and forms a consificuous prominence on the outer side of the ankle. Its 
posterior displacement is due to paralysis of the peroneal muscles. Nor- 
mall}^ these muscles play an important role in moulding the malleolus during 
infancy and early childhood. With each contraction, their tendons exert a 
forward thrust upon the malleolus, thus maintaining it in proper relation 
to the ankle-joint as growth progresses. If this moulding force is lost at an 
early age through paralysis of the peroneals, the malleolus will remain 
“ slumped ” posteriorly, and the earlier this loss occurs the greater will be 
its posterior displacement. 

The internal malleolus is in turn shifted further forward b}^ the influence 
of several factors, one of which is probably unbalanced muscle pull. As a 
result of the alte red relation of the malleoli, the ankle-joint is everted, the 

* Read before the Philadelphia Academy of Surgery, May 3, 1926. 
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direction of its motion is deviated obliquely outward and forward in rela- 
tion to the leg. f T 1 X 

These changes constitute an important distortion. Hoke {Journal of 

Orthopedic Surgery, Oct., 1921, vol. xix, No. 10) has emphasized its impor- 
tance referring to it as “ external torsion of the lower tibia.” It is a charac- 
teristic feature of talipes varus due to peroneal paralysis which develop in 
infancy or early childhood. It is usually present in neglected cases of 



Figs, i to 4.— ^Steps of the operation. Drawings constructed from X-ray tracings of a case of para- 
lytic varus. I. Incision. 2. Resection of sub-astragalar joints. 3. Excision of the head of the astragalus 
by an oblique osteotomy. The chisel cut is made at a right angle to the direction of ankle motion (dotted 
line “A”). Owing to the eversion of the ankle-joint, the osteotomy is oblique in relation to the foot. 4. Sub- 
astragalar joints resected, head of astragalus has been excised by oblique osteotomy, calcaneo-cuboid joint 
also resected. The "adduction beak” has been removed thus "squaring” the forward end of the os-calcis. 

congenital club feet when the peroneals remain permanently weakened 
from overstretching. 

2. Supination of the foot. The entire foot is supinated beneath the 
astragalus. The heel is inverted and the patient walks on the outer border 
of the foot. 

3. Sub-astragalar inversion. The sub-astragalar joints are so designed 
that simple “ hinged ” motion does not occur through them in unison. As 
supination takes place, the foot revolves around a perpendicular axis which 
transfixes both the os-calcis and the astragalus in the region of the inter- 
osseous ligament. It roughly corresponds to the axis of the leg. As a result 
of this rotation, the fore-foot is drawn inward and the head of the astragalus 
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is directed toward the outer border of the inverted foot. The supinated foot 
is thus rotated simultaneously on two separate axes, the one, concerned w.tli 
supination, extends obliciuely antero-posterior, the other ts perpendicular and 

pertains to sub-astragalar inversion. , , , ,, • r n 

The sub-astragalar inversion is usually masked by the eversion of the 
ankle-joint due to the external torsion of the lower leg. The two torsions 




Figs 5 and 6 — 5. Redressment of the Foot. Foot is placed m j.j surface of scaphoid in 

correcting the sub-astragalar inversion) and displaced backward owing to tibial torsion, 

contact with the stump of the astragalar neck. Foot is everted m relation . . to-gion impairs function 
6 Operation completed. Foot viewed m profile and knee points inward. If tibial torsion impairs 

It IS corrected by osteotomy. 

take place in opposite directions and thus compensate each other. As 
result, the deformed foot appears to be in correct alignment with the im 
the fore-foot pointing forward in the same direction as the knee-joint. 

4. Forward displacement of the foot beneath the astiagalus. is mov 
ineiit takes place simultaneously with supination and sub-astragalar invers 
As a result, the heel is shortened. Developmental changes add to its ® 
ing as the outer border of the foot becomes the chief point of weig t eari g 
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5. Adduction of the fore-foot. Very little, if any, adduction is possible 
at the “ Chopart ” joint in the normal foot. In paralytic varus, the adduction 
is partly due to adaptive changes in the bones which form the calcaneo- 
cuboid joint. The anterior (articular) surface of the os-calcis which is 
ordinarily directed forward, faces inward and forward and the forward 
and outer corner of the bone becomes angular. Hoke refers to it as a 
“beak” (Journal of Orthopedic Surgery, vol. lx, 1911 — con- 
vexity of the outer border of the adducted foot is chiefly due to these changes. 
For its correction, this “ beak ” should be trimmed off so that the anterior 
surface of the bone will face directly anterior. 

The degree of adduction should be determined by inspecting the plantar 
surface of the foot and noting the convexity of its outer border. An exag- 
gerated impression of the degree of adduction actually present is frequently 
formed when the dorsum of the foot and the front of the leg are viewed 
together. The inward deviation of the foot seen from this point of view is 
due to the sub-astragalar inversion in addition to the adduction which takes 
place at the “ Chopart ” joint. 

Operative Conside'-ations. — The importance of external torsion of the 
lower leg and the sub-astragalar inversion is not generally appreciated. If the 
deformed foot is “ stabilized ” and these two torsions are allowed to remain 
uncorrected, the ankle-joint will still be everted to both the foot and the leg. 
The motion of the joint will correspond to a line extending obliquely forward 
and outward through the foot and emerging somewhere on its outer border. 
Whenever the foot is plantar flexed, its outer border will be pitched down- 
ward in line with this motion. These movements continually throw the foot 
into supination (varus) and this state of affairs predisposes to the recurrence 
of the original deformity. Therefore, it is essential to correct the sub- 
astragalar inversion and place the foot in alignment with the ankle-joint. 
For similar reasons, the same principles apply to the correction of valgus 
deformities the mechanism of which is reversed. The “ sub-astragalar 
eversion ” present in the latter is equally as important. 

Supination, external torsion of the lower leg and sub-astragalar inversion 
are the three most important distortions of the deformity. Forward dis- 
placement of the foot beneath the astragalus is partly responsible for the 
shortening of the heel and should be corrected. Adduction of the fore-foot 
is less important as far as stability is concerned. 

Description of the Operation. — i. Incision. The operative field is exposed 
by a curved incision on the outer side of the foot, similar to the one usuallv 
employed for astragalectomy. It is carried forward from beneath the tip 
of the external malleolus, its forward end curving upward to end on the 
dorsum of the foot immediately in front of the head of the astragalus The 
outermost extensor tendons of the toes are brought into view and retracted 
upward out of the way. The incision is then carried down to the bones 
The sub-astragalar joints are exposed and the head and neck of the astragalus 
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are freed from the overlying tissues. In the posterior end of the wound, 
the calcaneo-fibular ligament will be encountered. It should not be cut. 

2. Resection of the sub-astragalar joints. The interosseous ligament is 
severed and a wedge of bone, base outward, is removed from between the 
os-calcis and the astragalus. The base of the wedge will ordinarily be one- 
fourth to one-half of an inch in thickness. It should be broad enough to 
correct the inversion of the heel. 

3. Excision of the head of the astragalus. The excursion of the astraga- 



Figs. 7 and 8. — Comparison of skeletal changes of paralytic varus with paralytic valgus. Drawings 
made from X-ray tracings. Both deformities due to poliomyelitis occurring in infancy. 7 - Paralytic varus, 
age nine, viewed from outer side. Foot is "in profile” while ankle is viewed obliquely due to external tor- 
sion of leg. "A” represents direction of ankle motion. Head of astragalus directed toward outer border 
of foot as a result of sub-astragalar inversion. Note shortening of heel due to forward displacement of foot 
beneath astragalus. Sub-astragalus joint horizontal. 8. Paralytic valgus, age ten, viewed from inner side. 
No torsion of lower leg. Note the long, prominent heel ("nigger heel”) due to backward displacement of 
the foot (or stated reversely, forward displacement of astragalus). Astragalus head directed inward as a 
result of "sub-astragalar eversion.” It is pitched downward and forward. Sub-astragalar joints nearly 
perpendicular. They should normally slope at angle of 40°. 


lus in the tibio-fibular mortice is first carefully studied and the direction of 
the motion occurring at the ankle-joint determined. The astragalo-scaphoid 
joint is opened and the head is freed from the scaphoid. The neck of the 
astragalus is then cut across at right angles to the direction of the movements 
of the ankle-joint. The osteotome is entered on the outer side of the neck 
near its base (about five-eighths to three-fourths of an inch behind the outer 
margin of the head). It is directed obliquely inward and forward toward 
a point further forward on the inner side of the neck (closer to the inner 
margin of the head). The neck is thus cut obliquely across and the remaining 
portion of the neck will be somewhat longer on its inner aspect. The obliq- 
uity of the cut will depend on the eversion of the ankle. The cut end of the 
neck is shaped to conform to the concavity of the scaphoid which is likewise 
denuded of its joint cartilage. 

4. Redressment of the foot. The foot is now freely movable beneath the 
astragalus. It is placed in alignment with the ankle-joint. This manoeuvre 
brings the scaphoid in front of the astragalar neck and corrects the sub- 
astragalar inversion. The foot is then shifted backward beneath the astraga- 
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lus until the concave surface of the scaphoid is brought in firm contact with 
the stump of the astragalar neck which has been shaped to receive it. 
Supination, sub-astragalar inversion and forward displacement of the foot are 
thus corrected and the foot placed in correct alignment with the ankle-joint. 
The heel becomes more prominent and the external malleolus assumes a more 

normal position in relation to the foot. 

If the soft parts resist correction, more bone is gouged from the sides 
of the “wedge gap” between the astragalus and os-calcis, allowing some 
of the bone particles to 
remain as grafts and fill 
in any irregularities of 
the cut surfaces. By thus 
increasing the breadth of 
the gap, these structures 
are further relaxed when 
the bony surfaces are 
opposed. 

5. Arthrodesis of the 
calcaneo-cuboid joint. The 
adduction of the fore- 
foot is determined by in- 
specting the sole of the 
foot. A gouge is then in- 
troduced into the joint 
which is accessible 
through the same incision. 

The articular cartilage is 

nppipri n-Ff n-nrl tVip fnr ankle motion indicatea oy line "A. ’ k-xtemal malleolus "slumpea 

pcclcu Ult clTlU rne lOr- posteriorly. Foot is supinated and twisted inward beneath the 

warrl pnri nf fpp nc pnlric e'^erted ankle (sub-astragalar inversion), the forefoot pointing for- 
vvaiu ciiu ui Liic ward in same direction as the knee. As a result of the sub-astragalar 

ic " cniio-rprl nff ” K,. inversion, head of astragalus (H) is partly uncovered and directed 

lb bij^uaicu uu uy toward the outer border of the foot. Shortening of the heel due to 

crushing down its exter- displacement of the foot beneath the astragalus. 

nal forward “ beak ” sufficiently to correct the adduction, i.e.j until the outer 
border of the foot is no longer convex. 

6. The wounds are closed in the usual manner and a well-moulded plaster 
case applied extending from the middle of the thigh to the toes. During 
its application, the backward displacement of the foot must be maintained, 
thus assuring firm contact between the denuded surface of the scaphoid and 
the cut end of the astragalar neck. This case is worn for five weeks. It is 
then replaced by a shorter case which extends from just below the knee to 

the toes and weight-bearing permitted. This second case is worn for about 
seven weeks. 

At the conclusion of the post-operative treatment, the foot will be firmly 
^abilized in correct position. It will be in alignment with the ankle-joint. 
Owing to the external torsion of the lower leg, it will point somewhat out- 
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sion of the lower leg ivith eversion of the ankle-joint. Direction of 
ankle motion indicated by line "A.” External malleolus “slumped” 
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are freed from the overlying tissues. In the posterior end of the wound, 
the calcaneo-fibular ligament will be encountered. It should not be cut. 

2. Resection of the sub-astragalar joints. The interosseous ligament is 
severed and a wedge of bone, base outward, is removed from between the 
os-calcis and the astragalus. The base of the wedge will ordinarily be one- 
fourth to one-half of an inch in thickness. It should be broad enough to 
correct the inversion of the heel. 

3. Excision of the head of the astragalus. The excursion of the astraga- 



PiGS. 7 and 8. — Comparison of skeletal changes of paralytic varus with paralytic valgus. Drawings 
made from X-ray'tracings. Both deformities due to poliomyelitis occurring in infancy. 7. Paralytic varus, 
age nine, viewed from outer side. Foot is “in profile” while ankle is viewed obliquely due to external tor- 
sion of leg. “A” represents direction of ankle motion. Head of astragalus directed toward outer border 
of foot as a result of sub-astragalar inversion. Note shortening of heel due to forward displacement of foot 
beneath astragalus. Sub-astragalus joint horizontal. 8. Paralytic valgus, age ten, viewed from inner side. 
No torsion of lower leg. Note the long, prominent heel (“nigger heel”) due to backward displacement of 
the foot (or stated reversely, forward displacement of astragalus). Astragalus head directed inward as a 
result of “sub-astragalar eversion." It is pitched downward and forward. Sub-astragalar joints nearly 
perpendicular. They should normally slope at angle of '40°. 


lus in the tibio-fibular mortice is first carefully studied and the direction of 
the motion occurring at the ankle-joint determined. The astragalo-scaphoid 
joint is opened and the head is freed fi'om the scaphoid. The neck of the 
astragalus is then cut across at right angles to the direction of the movements 
of the ankle-joint. The osteotome is entered on the outer side of the neck 
near its base (about five-eighths to three-fourths of an inch behind the outer 
margin of the head). It is directed obliquely inrvard and forward toward 
a point further forward on the inner side of the neck (closer to the inner 
margin of the head). The neck is thus cut obliquely across and the remaining 
portion of the neck will be somewhat longer on its inner aspect. The obliq- 
uity of the cut will depend on the eversion of the ankle. The cut end of the 
neck is shaped to conform to the concavity of the scaphoid which is likewise 
denuded of its joint cartilage. 

4. Redressment of the foot. The foot is now freely movable beneath the 
astragalus. It is placed in alignment with the ankle-joint. This manoeuvre 
brings the scaphoid in front of the astragalar neck and corrects the sub- 
astragalar inversion. The foot is then shifted backward beneath the astraga- 
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lus until the concave surface of the scaphoid is brought in firm contact widi 
the stump of the astragalar neck which has been shaped to receive it. 
Supination, sub-astragalar inversion and forward displacement of the foot aie 
thus corrected and the foot placed in correct alignment with the ankle-joint. 
The heel becomes more prominent and the external malleolus assumes a more 

normal position in relation to the foot. 

If the soft parts resist correction, more bone is gouged from the sides 
of the “wedge gap” between the astragalus and os-calcis, allowing some 
of the bone particles to 
remain as grafts and fill 
in any irregularities of 
the cut surfaces. By thus 
increasing the breadth of 
the gap, these structures 
are further relaxed when 
the bony surfaces are 
opposed. 

5. Arthrodesis of the 
calcaneo-cuboid joint. The 
adduction of the fore- 
foot is determined by in- 
specting the sole of the 
foot. A gouge is then in- 
troduced into the joint 
which is accessible 
through the same incision. 

Tlip avtinilnr ic FiG. 9, — Paralytic talipes varus before operaUon. External tor- 

J- lie dl LlLUlcir cartilage is gjon of the lower leg \vith eversion of the ankle-joint. Direction of 
■npplprl n-ff nnrl tViP -fnr ankle naotion indicated by line "A.” External malleolus “slumped” 
pccicu Ult clliu [uc lur- posteriorly. Foot is supinated and twisted inward beneath the 

warri pnd nf flip nc poVio everted ankle (sub-astragalar inversion), the forefoot pointing for- 
waiu ciiu ui tile ub-t-dlClb ward in same direction as the knee. As a result of the sub-astragalar 
ic “ cnno-pprl nff ” inversion, head of astragalus (H) is partly uncovered and directed 

IS sHUdlcu UIX Ijy toward the outer border of the foot. Shortening of the heel due to 
crushing down its exter- displacement of the foot beneath the astragalus. 

nal forward “ beak ” sufficiently to correct the adduction, i.e., until the outer 
border of the foot is no longer convex. 

6. The wounds are closed in the usual manner and a well-moulded plaster 
case applied extending from the middle of the thigh to the toes. During 
its application, the backward displacement of the foot must be maintained, 
thus assuring firm contact between the denuded surface of the scaphoid and 
the cut end of the astragalar neck. This case is worn for five weeks. It is 
then replaced by a shorter case which extends from just below the knee to 

the toes and weight-bearing permitted. This second case is worn for about 
seven weeks. 

At the conclusion of the post-operative treatment, the foot will be firmly 
^abilized in correct position. It will be in alignment with the ankle-joint. 
Owing to the external torsion of the lower leg, it will point somewhat out- 
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ward If the external torsion responsible for the evers.on of the foot is 
uffic'ient to impair function, it should be subsequently corrected by ibial 
oSotomy as HoKe has recommended. Moderate torsions are not disabling 

-^tesT" — die operation — several years ago by 

The excised head is reshaped to fit its original bed, which 
the redressment of the foot and then Implanted into 

deformities. An impor- 
tant advantage of his 
operation is the latitude it 
affords for the correction 
of the deformity. The 
operator “ is able to cor- 
rect the posterior foot de- 
formity, etc.,” and shift 
the foot backward as 
Whitman has pointed out 
as so essential in his 
astragalectomy.” H o w- 
ever, dependence on a 
free bone transplant is a 
weak link in the chain 
especially, since the graft 
is obliged to span a joint 
r“Chooart”) which has 

Fig 10 —Paralytic talipes varus after operation Note the im- V 1 i .. 1 .-o 

provement in the alignment and shape of the heel Compare position ^ bceil Completely rC- 

of external malleolus to Fig 9 Foot everted in relation to knee but 
not enough to interfere with function Sected. 

More recently. Smith and von Lackum {Surgery, Gynecology and Obstet 
rics, vol. xl. No. 6, 1925) have described their method which is essentia y a 
modification of Hoke’s operation for calcaneus minus the bone transp an . 
In addition, they resect the calcaneo-cuboid joints. They cut the nec 
the astragalus across transversely and place the foot m alignment wi ^ 
leg. No mention is made of the ankle-joint. To place the foot thus m i 
presence of tibial torsion for the correction of varus deformities, disregar 
the sub-astragalar inversion. Their operation would seem to be more su 
for the correction of calcaneus and cavus. 

In the operation which I have described, the foot is placed in a ign^ 
with the ankle-joint. The head of the astragalus is excised by cutting le 
neck obliquely across so that when the sub-astragalar inversion is correc 
and the foot placed in alignment with the ankle, the cut surface 0 t e nec ^ 
will then be transverse in relation to the corrected foot. This opera 
not suitable for the other forms of talipes. 
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PARAFFINOMA OF THE KNEE 

By Samuel. Kleinberg, M.D. 

OF New York, N. Y. 

Paraffin tumors are seen very frequently in the face, neck and even in 
the hands as a result of deliberate injection for cosmetic purposes. In an 
intensive search of the literature, however, I have not come across a case 
like the one now reported, in which a successful attempt was made to produce 
a swelling and inflammation of a knee-joint to avoid military service. This 
case is interesting also because we had the opportunity of studying the tumor 
tissue microscopically eight years after the injection. 

Case Report. — G. M., twenty-seven years old, injected eight years ago about an 
ounce of liquid paraffin at various points into the subcutaneous tissues of the front of his 
left knee. In order to increase the irritative effect of the oil he beat his knee with a 
board. There resulted a disabling, painful but afebrile swelling of the knee. He was 
admitted to a hospital where he was treated for “ synovitis ” for three months. The 
inflammation gradually subsided and he had no further trouble for three years. Since 
then he has had attacks of painful swelling of the knee about once a year. These attacks 
appeared without any apparent cause, and all except the present one lasted only a week 
or two. Three months ago the knee became swollen and the discomfort and disability 
have persisted. 

Examination. — The patient was in good general condition. He walked without assist- 
ance, but with a left limp. The left knee (Fig. i) was enlarged because of several 
tumors. There was an oblong mass about two inches wide and four inches long on the 
outer side of the knee lateral to the patella, beginning on a level with its upper border 
and extending downward. It was semi-solid in consistency, irregular in outline, but 
fairly well demarcated. It was slightly movable on the deep tissues, but was attached to 
the skin. There was no redness, extra heat or tenderness. Several similar masses were 
present on the inner side of the knee. The motions in the knee-joint were practically 
unrestricted. Several glands in the groin were slightly enlarged. Rontgen-ray pictures 
were entirely negative except for irregular dense shadows in the subcutaneous tissue. 
As the skin was adherent to the tumors, I was certain that I would have to remove a large 
part of it when the masses were excised. Hence it was decided to perform the operation 
in two stages in order to be able to mobilize the skin for closure of the gap created at 
the time of operation. 

First Operation, January 2i, 1^26. — A five inch incision was made over the antero- 
external aspect of the left knee. Immediately below the skin and attached to it a very 
hard mass was found. It was so thoroughly adherent to the skin that a second incision 
was made through the skin joining the original incision above and below, and about three- 
fourths of an inch away from it at the middle. The tumor with the attached oval section 
of skin was separated from the surrounding tissues. It was found to infiltrate the 
superficial fascia but was quite free from the deep fascia. It was removed cn masse. 
1 here was an abundant blood supply at the periphery of the tumor. There were 
numerous small, very hard tumors embedded in the deep layers of the skin and in the 
subcutaneous fascia in the A'icinity of the main tumor; these were excised. The wound was 
closed with several layers of sutures and healed by primary union. 

Second Operation, February 15, ip26 . — ^An oval incision was made on the antero- 
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The areas of small cell infiltration are the result of the exudative inflammatory reactions 
during the “ attacks ” of painful swelling. 

In this case, seen eight years after the injection, there was no evidence of 
any paraffin which had evidently been completely absorbed and replaced by 
dense fibrous connective tissue. Periodically there were inflammatory reac- 
tions resulting in swelling and pain of the knee. It is difficult to account for 
the exacerbations unless it be that the last vestige of oil disappeared during 



Fig. 2. — Microphotograph of paraffinoma. Low power. There is a very dense fibrous connective 
tissue with small cell infiltration. Note the blood-vessel undergoing necrosis, probably as a result of 
contraction and strangulation by the connective tissue. There are no foreign body giant cells and no 
encapsulated areas of paraffin. 

the last inflammation. My case would tend to prove that with a low melting 
point paraffin is split up and is gradually absorbed. Contrariwise, paraffin 
with a high melting point remains practically unchanged in the body tissues. 
It is interesting to note, too, that whereas the literature abounds in many case 
reports recording the movement of the paraffin to points at some distance from 
the original site of injection, in my case there was no migration, although the 
subcutaneous tissues about the knee are rather loose, and one would expect, 
since the knee is in the vertical position so much of the day, that the force of 
gravity would cause the paraffin to move about, especially downward. 
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that one would be hardly justified in undertaking an operation which, even if 
successful, of¥ers so slight an advantage from the functional standpoint over 
the reconstruction operation. Royal Whitman, M.D., 

JSfezv York, N. Y. 

INGUINO-PERINEAL HERNIA COMPLICATED WITH 
ECTOPIA TESTIS 

From a brief search of text-book and journal literature and inquiry 
among colleagues, it would seem that inguino-perineal hernia is quite a rare 
condition; because of this fact and because of the interesting conditions of 
embryological and anatomical interest presented, this case is reported: 

M., male, age forty-two, complained that all his life his right testicle had been 
misplaced and more or less fixed in the right side of the perineum and that for sixteen 
or eighteen months he had noticed a hernia on the same side. 

Examination showed a large right-sided inguinal hernia, protruding through the 
inguinal canal, not entering the scrotum but entering for a short distance the upper or 
anterior part of a loose baggy fold formed by the right half of the perineum. The 
post-central part of this baggy fold contained the right testicle which was fixed rather 
firmly. Operation showed a large thick hernial sac with the processus vaginalis patent 
to the anterior part of the perineum ; firmly closed beyond it, ending in a thick, broad 
mesorchium containing the cord and later opening up to form a roomy tunica vaginalis 
which contained the slightly undersized testicle, firmly fixed to its perineal site. 

The processus vaginalis extended about an inch further posteriorly than the testicle 
or epididymis. The posterior limit of the vaginal process was almost opposite the anus. 
The right half of the scrotum was undeveloped and, of course, contained no peri- 
toneal structure. 

Inguino-perineal hernias follow the inguinal canal and enter or threaten 
to enter the perineum instead of the scrotum. They must not be confused 
with true perineal hernias which protrude through the pelvis. 

The condition is a congenital one and is a result of the vaginal process of 
peritoneum being pulled down by the development of that portion of the 
gubernaculum testis which is attached in the perineum — other attachments of 
the gubernaculum are found in the regions of the saphenous opening, the 
anterior superior spine of the ilium and the pubes and may be followed by 
displacements of the testicle in these areas. Walter D. Wise, M.D., 

Baltimore, Md. 

PERFORATED GANGRENOUS APPENDIX 
IN INGUINAL HERNIA 

A woman, aged forty-two, married, presented herself for treatment at the Franklin 
Square Hospital of Baltimore. Two weeks prior to admission she had noticed a small, 
tender swelling in her right groin. This mass had gradually increased in size and had 
become painful. No history of a mass of any kind previously. Personal history — other 
than a creamy vaginal discharge and dysmenorrhosa — revealed nothing of import. There 
was 710 nausea or vomiting and no disturbance of bowel or urinary elimination. 

The right inguinal region was markedly swollen, red and extremely tender. In 
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appearance it suggested localization of an infective process. The mass was soft an 
iucWM. every evidence of free pus. Peculiarly the s, veiling seemed to mvolve the 
course of the inguinal canal. There was no enlargement of the left nigmnal region. 
The white blood count was 31,200, polymorphneutrophiles per cent. Temperature 

on admission 101.8, pulse 95 - , .1 a t 

The woman was sent to the operating room where an incision similar to that done 

for inguinal hernia was made. A half pint of creamy yellow material flushed out of 
the wound, with an odor typical of colon bacilli. On exploring the region, the finger 
encountered an olive-shaped mass which, when palpated, resembled an infected inguinal 
gland. Enucleation of this mass from its bed revealed a gangrenous, perforated appendix, 
constricted, as it were, by peritoneum at its base. The appendix was carefully drawn 
out of the wound, ligated, cauterized at its normal base and the stump allowed to fall 
back in abdominal cavity. A cigarette drain was inserted into the abdomen. The internal 


oblique muscle was sutured to the shelf of Poupart’s ligament, allowing room for free 
drainage. The fascia was sutured, skin wound closed wdth one drain protruding. 

Patient’s temperature the day following operation had dropped to 100 degrees and 
then gradually approached the normal. The drainage tube was removed on the third day. 
The wound healed by granulation ; there were no untoward effects or complications. The 
patient was seen in the out-patient department at weekly intervals for the period of a 
month. Was last seen three months after primary operation. There were no complica- 
tions of any kind, good granulation of wound, no evidence of a hernial mass. 


Louis Antupit, M.D., 
Balthnorc, Md. 


ULCER OF THE JEJUNUM 

Ulcer of the jejunum close to the duocleno-jejunal flexure and behind the 
stomach is apparentl}' a very infrequent occurrence. Symmers ^ reports that 
any pathology in the oral end of the jejunum is very uncommon and that ulcer 
is exceedingly rare. No case appears on the records at Bellevue Hospital. 

Jejunal ulcers ai'e found about the stoma after gastro-enterostomy. 
Ashcroft == describes three perforated jejunal ulcers, two in one patient, after 
posterior gastro-jejunostomies. These occurred in the efferent loops. Under 
experimental conditions, one finds organic disturbance in the afferent and 
efferent intestinal loops about the gastro-enterostomy that vary from' simple 
congestion of the mucosa to frank ulceration. During the first two weeks 
there are congestion, swelling, oedema, and superficial necrosis of the lower 
portion of the duodenum and jejunum about the gastric stoma. These 
changes were not observed farther than twenty centimetres aboral of ' the 
stomach. They were thought to be essentially due to contact between the 
alkaline intestine and the acid digestive juices .from the stomach. In later 
animals m a small percentage of instances marginal chronic ulcers were found. 
The suddenness of the exposure of the jejunum to the irritating stomach con- 
tents is considered largely accountable for the acute inflammatory swellin^r of 
the mucosa and submucosa, for with time the great proportion of these gasrio 
enteromized animals became free from these symptoms. This experience in 
experimentally controlled animals corresponds with the symptoms we meet 
with m some of our patients, after gastro-enterostomy. 
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The following case hac, not had 8-1-— y « « “ ' 7 ;^ 

SrapkteTy^teXpirinversion before the present acute perforated ulcer in 
the post-gastric jejunum occurred. 

Patient is J. V. D., aged thirty-three years, a cook by occupation, a native of 



U. S. A., who was admitted to the Jamaica Hospital, May 21, 1926. and 

thirt3'-four and mother at forty-four of causes unknown. He has three ro 
four sisters living and well. He denies venereal disease; is a father o -^jon 

children. Reports he has been well until the first attack of abdominal pain an o 
at Bellevue Hospital in 1917 for acute perforated gastric ulcer. Following t is 
he was well for a few months and then experienced recurrent pains in tie 
about three and a half hours after meals until 1922, when he was again oper 
Bellevue for another perforated gastric ulcer. He was symptom- ree a er j^jg 

operation until the sudden attack of severe pain at the umbilicus, six lOurs 

third operation at Jamaica Hospital, May 21, 1926. neri- 

The findings were ; large post-operative epigastric hernia, genera ize pen ’ 
toneum flooded with bile and gastric contents ; stomach, transverse co on, an 
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adherent to scar, healed ulcer in anterior wall of p3dorus, stomach distended, no evidence 
of gas under pressure or of abnormal gastric emptjdng sound observed upon entering 
the peritoneum, perforated and moderatelj^ indurated ulcer, i cm. in diameter, in the 
jejunum, anterior wall and two fingers’ breadth below the flexure (Fig. i). The indura- 
tion extended into the adjoining peritoneum about which tliere were some adhesions. 
These adhesions were not sufficient to protect the ulcer, for while the perforation was 
under observation the outer coat of a green pea was seen to emerge from the opening. 
The operative treatment consisted in inverting the ulcer with three mattress sutures of 
Pagenstecher, posterior gastrojejunostomy, and drainage of lesser sac, Morrison’s space, 
and pelvis (the latter through a stab wound above the pubis). The hernia was repaired 
as well as possible in closing the abdomen. The patient was treated for shock and 
peritonitis immediately following the operation. He was discharged from the hospital 
after a remarkably smooth convalescence of three weeks. At the return-clinic up to 
August 20, he is reported symptom-free, increased in weight, and back at work. 

REFERENCES 

^ S)'mmers, Douglas ; Personal Communication. 

"Ashcroft: Brit. Med. Jour., vol. i, pp. 515-554, Mar. 20, 1926. 

W. Howard Barber, M.D., 

A^ezu York, Y. 
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BOOK REVIEW 

Scoliosis— Rotary Lateral Curvature of the Spine. By Samuel 
Kleinberg, M.D. Paul B. Hoeber, Inc., New York, 1926, octavo, pp. 311. 
This single volume is a concise and readily comprehended review of the 
experience of the author concerning scoliosis during the past few decades. 
The work comprises fourteen chapters which are titled as follows: i. Intro- 
duction. 2. Anatomical and Physiological Considerations. 3. Classification 
and Pathology. 4. Etiology. 5. History and Methods of Examination. 
6. Clinical Records. 7. General Symptoms. 8. Prophylaxis. 9. Treatment. 
10. Gymnastic Exercises, ii. Forcible Correction. 12. The Operative Treat- 
ment of Scoliosis. 13. Treatment of Special Types of Scoliosis. 14. Prog- 
nosis. It deviates from the usual text-book in two essential manners; in the 
first place the apparatus described herein is far less cumbersome and com- 
plicated than that formerly used. It gives briefly the various methods of 
treating different types of scoliosis by mechanical devices and exercises at the 
command of the orthopaedic surgeon in his office and the general hospital. In 
the second place the terminology and classification has been greatly simplified 
so that it is decidedly easier to follow the descriptive matter than in works in 
which the classification is so much more complicatedi. There is intentionally an 
absence of descriptive mechanotherapy due to the fact that the apparatus used 
by the author is so simple that there seems to be no excuse for using large, 
cumbersome machines for the correction of this condition. 

While this book is evidently written essentially for the orthopiedic sur- 
geon, its presentation is so simple, straightforward and logical that it is easily 
followed by general practitioner in spite of the fact that subject is a highly 
specialized one. Chapters on anatomical physiological considerations, prophy- 
laxis, gymnastic exercises and forcible corrections are so complete yet concise, 
so complicated but so simply presented that they are indeed noteworthy. 

In the author’s preface he frankly states that of course quotations from 
the works of other orthopaedic surgeons have been freely employed. Never- 
theless, the great bulk of material, particularly that pertinent to the clinical 
pathology, etiology, classification and treatment, is the result of his own 
detailed and intensive study and obseiwations in this field of work. The 
reviewer feels that if more highly technical considerations of the various 
other specialty conditions and diseases could be as simply and as concretely 
expressed as in this work they would find an interested and eager group of 
readers among the medical profession. Merrill N. Foote. 

To Contribulors and Subscribers : 

All contributions for Publication, Books for Review, and Exchanges should be 
sent to the Editorial Office, 1 45 Gates Ave., Brooklyn, N. V. 

Remittances for Subscriptions and Advertising and all business communications 
should be addressed to the 

ANNALS cf SURGERY 

227.231 So. 6 th Street 

Philadelphia, Penna. 
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THE STERILIZATION OF INFECTED WOUNDS AND CHRONIC 
ULCERATIONS BY PERIARTERIAL SYOTATHECTOMY='= 

By Rene Leriche, M.D. 

AND - - 

R. Fontaine, M.D. 

OF Strasbourg, France 

FHOM THE SDRGICAL CLINIC OF THE UNIVEHSITE DE STRASUOUna 

One usually finds that peri-arterial sympathectomy is followed by an 
extraordinarily quick healing of refractory ulcerations and torpid wounds. 

In the course of our study of the physiological conditions of that healing 
process, we have ob- 
served a fact which 
seems to us worthy of 
consideration. Within a 
few days, sympathec- 
tomy is followed by an 
absolute sterilization of 
chronically infected 
wounds, being given, of 
course, that these wounds 
are not in contact with 
foci of osteitis or that 
they do not contain 
foreign bodies. 

In order not to let 
any vital point of that 
phenomenon escape, we 
proceeded in the follow- 
mg way : The day prece- "ith . ,w.b 

cimg the operation, we SK'Stiahr 

determined on a slide the 

cytolopcal aspect of the wif '„f fS 

wound or we made a of feesol and insuline rays, heliotherapy, 

&tdi'rho.:f%t:r“r ste^'r^T ^ 

intervals after synipathectoiny, nsnally from the fifth Zy' rtiYthe't™r 

in Professor Borre/s labora tor: ^the 

Translated by J. Verbrugge-Anvers “ 

40 
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WOUND STERILIZATION BY PERIARTERIAL SYMPATHECTOMY 

Faculte de Strasbourg. At the proper time, the isolation and the identification 
of the germs were made. Professor Borrel’s advice was resorted to at 
different times, so that the work was done under the most secure conditions 
of collaboration. 

Proceeding in that way, the following facts were established : 

First Fact.— A chronic ulceration (ulcer consecutive to a burn ; varicose 
ulcers; syphilitic ulcers; chronic post-traumatic ulcers, etc.), is always 
infected to infinity by a large variety of microbian species (staphylococci ; 
streptococci; micrococci candicans; bacilli cuti communi). The depth of the 

5 



Fig. 4. — Smear from a"chronic ulcer'ofjeg. Before'sympathectomy. Smear made on January 28, before 
sympathectomy. Stained with thionine. Innumerable organisms in a thick bed of fibrin. 

wound, that grayish, sanious, well-known depth, is made up of thick layers of. 
fibrin, in which the germs are found. The different dressings which are 
usually done in those cases do not alter that flora, even if they have no effect 
on the healing ; we may say at least that we have not found after their use 
any modification worth while mentioning. Arsenobenzol, for instance, even 
if it brings about the cure of the ulceration, does not modify the bacteriologi- 
cal state of the wound. In the same way, powdered insulin, used following 
Ambard's method, although so often enticing the healing, did not help us 
from a bacteriological point of view. 

Second Fact . — Soon after sympathectomy, the depth of the wound 
deterges itself : within a few da3's, it becomes red, covered with good-looking 
granulations and quickly diminishes in surface. To these well-known 

637 



LERICHE AND FONTAINE 


modifications, corresponds a very quick disappearance of the fibrinous layer 
referred to above. From the third or fourth day on, we only find on the 
slides polymorphonuclear cells containing a great number of phagocyted 
germs. There are almost no more free germs. Generally, from the fifth 



. Fig. S'^Smear from a chronic ulcer of leg. Two days after sympathectomy. Smear made forty- 
eight hours after sympathectomy. The organisms for the greater part are intracellular. Leucocytes arc 
quite numerous. Fibrin has disappeared. 


day on, this is very noticeable. On cut section, taken from biopsies, it also 
is usually so. 

Third Fact . — From the fifth to the thirteenth day, the absence of germs in 
the wound is a constant fact. The latter is practically and bacteriologically 
sterile. There are no more microbes, neither on direct examination, nor by 
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the culture. One might hardly mention that, from time to time, the culture 

exhibits rare colonies of germs without signtficance. 

Besides, the slides only show numerous polymorphonuclear leucocytes in 
good conditions and normal large mononuclear ones. 

To What is Due this Quick Sterilhation?— It may be explained by a 
considerable afdux of leucocytes at the level of the ulcer. Indeed, if one 



Fig 6 — Smear from a chronic ulcer of leg Smear made eight days after sympathectomy There are 
only present intact leucocytes. The organisms have nearly all disappeared. Surface of ulcer is sterile 

studies the modifications of the blood following operations on the sympathetic 
system, one notices that, in parallel lines to the establishment of an active 
hyperjemia, an increase in the number of leucocytes and a marked predomi- 
nance of polymorphonuclear cells take place. This increase in the number of 
leucocytes and red blood-cells is found as well after operations on the peri- 
arterial sympathetic system as on the cervical sympathetic chain. It does not 
last as long after peri-arterial sympathectomy, as it may be easily understood. 

Moreover, after this operation, during the period of vaso-constriction, the 
number of leucocytes and red blood-cells diminishes, whereas the transient 
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diminution of white and red blood-cells is absent after operations on 
the chain. Here are a few figures which will illustrate these facts : 



Fig. 7. — Carrel-Graphic showing sterilization of a burning-sore of old standing, without any tendency 
toward healing (treated for nine months). Skin grafts made on the seventh day; complete healing alter 
twenty-two days. No recurrence five months later. 


In one of our patients we had found : 

R. B. C. Leucocytes 

Soon after peri-arterial sympathectomy 5,775,000 9,^33 

At the end of the operation (during the period of vaso- 
constriction) 3,810,000 3.876 

The day following operation (after establishment of vaso- 
dilatation) 6,035,000 9,000 
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PERIARTERIAL SYMPATHECTOMY 


On the other hand, a patient who had undergone the ablation of the super- 
ior cervical ganglion, exhibited the following modifications. (The blood ha 
been taken at the level of the ear.) 


Before operation , _ ; 

After operation (vaso-dilatation already conspicuous) 

In the evening 


R. B. C. Leucocytes 
4 , 200,000 5,200 

6.380.000 19,300 

5.100.000 8,800 


Another patient, who had undergone a simple section of the sympathetic 
chain, showed the following variations of the leucocytic formula: The cells 



Figs. 12 and 13. — Chronic ulcer in scar tissue following extensive burns. Cure in twenty days by 
sympathectomy and Davies' grafts. The sympathectomy was performed October 23, 1925. Seven days 
later, the surface of the ulcer being sterile, the graft was done. On November IS, cicatrization was com- 
plete and the patient was allowed to go without a dressing. The patient was again seen on April 19, 1926, 
well-healed, with the skin in good condition.' 


which had numbered 6933 before the operation, numbered 11,600 the evening 
of the operation (while the arm was burning and had. become very hot 
hyperthermia of 3°). 

Here are the two corresponding formulas : 


Before op. 


% 

Neutrophile leucocytes 76 

Small IjTOphocytes 12 

Large lymphocytes 8 

Mononuclear i 

Transitional forms 2 


After op. 
% 

90.S 

4 

2 

0 

i.S 


However, it would not be right to believe that all in the action of sympa- 
thectomy is reducible to a sterilization of the infected surfaces. It produces, 
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besides this sterilization, an exaltation of the tissues’ vitality, which makes, 
that the rapidity of healing of an infected wound exceeds, as we have seen, 
that of a normal aseptic one, as Carrel and Lecomte de Nouy have esti- 
mated it. , , ' 

But we believe anyway that one should not let the tissues perform all 
the efforts of reparation in cases of chi'onic ulcerations of all kinds, at least 
if the wound has important dimensions. 

In chronic ulcerations, three elements play a part as far as their chronicity 
is concerned: (i) The bad condition of cutaneous circulation; (2) the 
chronic infection; (3) the existence of a certain loss of skin surface, due to 
a dermo-epidermic necrosis, probably by superficial arteritis, having started 
with the accident. Whenever, through the sympathectomy, one has modified 
the state of skin nutrition and succeeded in fighting the chronic infection, the 
wound is able to heal by its own power and it often does it satisfactorily. 
But we believe that we are asking too much from tissues which have been 
diseased for a long time and which, at the leg, have no suppleness at all. 
We believe that we are putting the patient in better condition of definite cure 
by making dermo-epidermic grafts. In that way one cancels the third cause 
of permanency of chronic ulcerations. 

In taking the advantage of the aseptic state brought about by the sympa- 
thectomy, one may be sure to see the grafts take well and, in this way, one 
may very quickly make sure of a complete cure of ulcers dating from ten to 
fifteen years, the graft being done ten days after the sympathectomy. 

The results thus obtained are very encouraging. It must be understood, 
of course, that we have only applied this method to ulcerations which had 
previously been treated by anti syphilitic medications and which did not 
depend on underlying varicose veins. There had only been question of ulcers 
consecutive to burns, traumas or phlebitis. 
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CONCERNING INTRACRANIAL IMALIGNANT METASTASES^* 

THEIR FREQUENCY AND THE VALUE OF SURGERY IN THEIR TREATMENT 

By Francis C. Grant, M.D. 

OF Philadelphia, Pa. 


After many years of effort our appreciation of the clinical symptoms 
indicating the existence of an intracranial tumor has so far improved that 
it is now possible to state with some assurance whether or not such a lesion 
is present. Hand in hand with our increased knowledge of the evidence 
pointing to this diagnosis has come a great advance in the surgical technic 
involved in dealing with such lesions. It is along surgical lines that the 
attack on these tumors and the increased intracranial pressure which com- 
monly accompanies them has been made with the greatest degree 6f success. 
And as always occurs in dealing 
with any problem of living pathol- 
ogy it is through this advance in 
surgical methods of exposing and 
removing such tumors that our 
familiarity with them has increased 
even to the point where prior to 
operation it is now possible to ven- 
ture a shrewd guess, often a iiositive 
statement, as to their pathological 
structure and its bearing on the 
ultimate outcome of the case. 

Since, therefore, grouped as a 
whole surgical extirpation of the 
neoplasm is indicated under these 
conditions, it is of course necessary 
to recognize the fact that there are neoplasms in which surgery offers but 
little or may even be contra-indicated. Among these lesions are the meta- 
static tumors. A recent experience with an intracranial metastatic lesion 
fiom an unrecognized primary cancer of the lung led to a review of similar 
cases to determine how effective surgery has been in the handling of malig- 
nant metastases to the brain. 

The history of this case is as follows : 



*■ I 

Fig I. — Tumor removed from case reported in text. 
Note that tumor is fairly firm and discrete though un- 
encapsulated. 


Operative removal of a large vascular infiltratmg tumor of the left fronto-motor 
area. Decompression. Operative recovery. Microscopic examination proved tumor to 
be metastatic carcinoma. X-ray disclosed primary grotvth in upper lobe of left lung. 


*From the Surgical Clinic of Dr. Harvey Cushing, Peter Bent Brigham Hospital 
Boston, Massachusetts. ’ 
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April 22, 1925. Admission of Mr. C. D. G., aged fifty-six. Chief complaint: 
Paresis of right arm and leg, motor aphasia, headache. 

Present illness : Patient had been entirely well until March 8, 1925. On this date 
he had a sudden twitching of the muscles of the right side of his face. This occurred 
again on March 12. At this time it was noticed that his speech was becoming thick 
and that he showed a tendency to fumble over words and phrases. Within two weeks 
a motor aphasia had become pronounced. Weakness of his right face was noted, he 
was slightly weak in his right hand and a right-sided clonus and Babinski sign appeared. 
There was no evidence of intracranial pressure. The diagnosis lay between a vascular 
lesion and tumor. A left cerebral exploration was performed elsewhere March 28 
with negative findings. Following this procedure his motor aphasia became complete. 



Fig. 2. — Photomicrograph of tumor shown in Fig. i. Low power H. and E. stain. 


A left-sided weakness in face and extremities with sensory hypajsthesia developed. 
He recovered somewhat from this condition before his admission to this hospital. 

Physical examination on admission was essentially negative except for the neuro- 
logical findings outlined. It is stated specifically that the lungs showed no abnormal 
physical findings. No evidence of intracranial pressure present. X-rays of the skull 
showed the pineal shifted to the right suggesting a left-sided tumor. As the case 
seemed obscure and the tumor if present probably deep-seated, intensive X-ray treat- 
ments were given. Just prior to his discharge he had a generalized convulsion beginning 
in the right side of the face and accompanied for the first time by unconsciousness. 

On June 25, 1925, about six weeks after his discharge, he was re-admitted. For a 
month his condition had continued to improve appreciably, but two weeks prior to this 
date he had had two generalized convulsions with unconsciousness. Since that time he 
had rapidly deteriorated, his motor aphasia again became complete, and the paresis of his 
right extremities increased to paralysis with spasticity. He was semi-comatose and 
incontinent. The right extremities were spastic and paralytic with increased reflexes, 
Babinski and a bilateral clonus. A bilateral papillitis with fresh e.xudate and hemor- 
rhages were recorded. 
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■ In view of the progression of symptoms and desperate condition, Doctor Cushmg 
reelevated the old flap and identified and extirpated a large vascular tumor lying in 

left fronto-motor area which was thought to be a glioma. . , t • 

The patient made an excellent operative recovery and by degrees regained his 
speech, and power in his extremities. The tumor proved . unexpectedly on microscopic 
examination to be a metastatic carcinoma, probably, from its structure, primary m the 
lungs. An X-ray study of the chest revealed a large round tumor in the left upper 
lobe. After X-ray therapy of the tumor sites in the cranium and chest, he was dis- 
charged much improved, and continued to improve for the next four months. On 



Fig. 3- — Coronal section of brain. Shows multiple carcinomatous metastases throughout cerebral hemis- 
pheres. Primary focus in breast. 


October ii, 1925, he had a sudden severe general convulsion from which he never fully 
regained consciousness and he died two weeks later. 

That this patient had a metastatic lesion fi'om a primary cancer of the 
lung was entirely unsuspected. As noted by Graver ^ the diagnosis of pulmo- 
nary cancer is rarely made on physical signs alone. Unusually as in this case 
it is an accidental X-ray finding. Certainly nothing was brought out in the 
history or by the routine examination to cast suspicion on the chest. More- 
over a detailed thoracic examination after the tumor had been radiographi- 
cally disclosed failed to reveal any ph3^sical signs which would have shown 
its presence even had it been suspected. 

But even had the primary tumor in the lungs been disclosed, would opera- 
tion have been contra-indicated The prognosis of course would have been 
utterly bad. But here was a patient with headache, choked disc and other 
signs of pressure. He was a man of large affairs, cut down in his prime to 
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whom relief of symptoms, even for a short time, would mean much. A left 
subtemporal decompression, or as was carried out, a flap with decompression 
might, as it did, reveal a pathological condition which could be handled. At 
least pressure symptoms might be relieved. Deep X-ray therapy might have 
ameliorated his condition, but it had been attempted without avail. Decom- 
pression to relieve pressure and to permit of more effective X-ray treatment 
was indicated in any event. As the patient had already had a flap turned 



Fig. 4. — Low power photomicrograph showing multiple metastases in brain shown in Fig- 3- ^ 80. 

H. and E. stain. 


back, its reelevation was simple. If a similar case appears for treatment 
it will doubtless be handled in the same fashion. But the clinical history 
illustrates excellently well the rapiditv with which cerebral carcinoma acts 
and the ultimate hopelessness of the condition even though symptoms may be 
palliated by surgical measures. 

A review of the literature on the occurrence of malignant metastases to 
the brain gives evidence that this takes place with variable frequency. 
Krasting^ in examining the tissue from 12,730 cases found 1238 (9.8 per 
cent.) with malignant disease. In this group there were 1078 cases of carci- 
noma and 160 of sarcoma. In 935 of the 1238 the brain had been examined. 
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Of these 817 were carcinomata and 39 ( 4-7 cent.) showed a brain 
metastasis; 118 were sarcomata and 14 (12.4 per cent.) showed a brain 
metastasis. It is important to emphasize that sarcoma gives a larger per- 
centage of metastases to the brain than does carcinoma, .although carcinoma 
metastases are more frequently encountered since this form of malignant 

disease is the more common of the two. 

Rau 3 compiled similar statistics in a series of 10,393 autopsies and identi- 



Fig. s. High power photomicrograph showing perivascular invasion by carcinoma cells. 


fied 1032 examples of carcinoma (10 per cent.) and 90 of sarcoma (0.9 per 
cent.). Of the carcinoma group .851 had brain sections and 28 (3.2 per 
cent.) gave evidence of intracranial metastasis, while among the 90 sarcoma 
cases 68.1 per cent, showed involvement of the brain. 

Krasting states on the basis of his own figures and those of Starr, ^ 
Gurlt,'’ and Gallavardin and Varay® that intracranial metastasis follows I's 
per cent, of all primary carcinomata. Redlich,'^ Riechelman,® Feilchenfeld,'* 
Bejach "o and Berenczy and Wolff “ in large series of cases show a smaller 
percentage than either Krasting or Rau of malignant metastases to the cranial 
cavity, due apparently to the fact that the brain was less often examined. 
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All authorities agree that sarcoma, though less frequent than carcinoma, 
is more malignant and gives intracranial metastases in a much larger per- 
centage of cases. Malignant neoplasms in certain situations seem to show a 
definite predilection .to metastasize to the brain, but if the primary focus be 
located elsewhere such metastases are uncommon. Cancer of the stomach, 
probably the most frequent primary carcinomatous lesion curiously enough is 
but rarely followed by intracranial involvement. Rau " found only three such 



Fig. 6. — Coronal section through cerebral and cerebellar hemispheres, showing a single carcinomatous 
nodule in cerebellum. Primary focus, probably breast. 


metastases in 169 cases of gastric carcinoma. The pulmonary capillaries must 
act as a great filter for tumor emboli in the blood stream. Once past this 
barrier the pathway for an intracranial implantation is direct. Hence mam- 
mary and pulmonary cancer furnish the highest percentage of secondary 
growths in the cranial cavity. Among 139 cases of secondary cranial malig- 
nancy, Krasting ^ found that 40 followed mammary and 29 pulmonary cancer. 
Handley records 16 cerebral metastases among 329 primary malignancies 
of the breast ; Rau 7 in 72 ; the Middlesex Hospital Series 39 in 470 similar 
lesions. Dosquet found metastases to the central nervous system in 31.4 
per cent, of 105 patients with lung cancer. 

Krasting states that 50 per cent, of all melanotic sarcomata metastasize to 
the brain. Rau identified nearly one-half of his reported sarcoma cases 
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as of this type. Erwin quotes Westphal and his own cases as showing that 
but 8 of 131 verified hypernephroinata showed cranial metastases. 

Secondary malignant metastases develop two types of lesions within the 
skull. The first and by far the most common is the single or diffusely scat- 
tered discrete nodular lesion more frequently subcortical and apparently only 
involving the surface of the brain by increase in size and extension of 
growth. It is evident that these metastases must be blood-borne and embolic 
in origin from the primary growth (Kaufman/® Goldman/’' Siefert/® 
Schmidt/® and von Recklinghausen-^). Krasting holds that the relatively 
greater frequency of left-sided cerebral metastatic lesions over other areas 
speaks for metastasis through the arterial tree, for the left cerebral hemi- 
sphere being more important functional!}^ than the right receives a larger 
supply of blood, and the amount of blood passing through the cerebrum is 
relatively greater than through the cerebellmn. 

There is another much rarer condition of " meningitis or pachymeningitis 
carcinomatosa ” in which the brain tissue itself may be totally free from 
cancer elements while the dura and pia arachnoid are so infiltrated as to 
cause serious pressure symptoms. The infiltration may be of the dura only, 
causing it to appear thickened aiid hemorrhagic resembling the so-called 
hemorrhagic internal pachymeningitis (Hassin--). A diffuse sarcomatosis 
or melanosis of the cerebral envelopes has also been described (Boyd,^^ 
Weaver/^ Weller/® Ford and Firor^®), but this is primarily an intracranial 
lesion and there is some doubt as to whether the term “ sarcoma ” for the 
process is properly used. 

All the verified cases in this series showed metastases of the first type, 
nodular and discrete in character, single or multiple, all presumably due to 
emboli carried in the blood stream from the primary focus. The diffuse 
involvement of the arachnoid space which occurred in several instances was 
always accompanied by and probably secondary to a subcortical lesion. As 
the subcortical focus grew the cells broke into the perivascular space of 
adjacent blood-vessels and then passed to and infected the subarachnoid 
space. Or as the metastatic nodule grew it eventually broke into the sub- 
arachnoid space by direct extension. 

Among the cases admitted to the neurosurgical service of the Peter Bent 
Brigham Hospital in the thirteen years up to March i, 1926, 49 were diag- 
nosed as having a metastatic intracranial lesion, 26 of them having been 
verified at operation or autopsy. Among the 23 histologically unverified 
cases, the nature of the primary focus or of its glandular metastases had 
been assured here or elsewhere in all but three instances. In these unverified 
cases the clinical symptoms pointed so definitely to an intracranial metastasis 
that m most cases surgical intervention was not recommended But since 
microscopic evidence of the nature of the lesion within the brain is lacking 
such lesions are classed as unverified. 

From an examination of the statistical tables (Table I), based on this 
series of 49 cases, it will be seen that carcinoma occurs almost twice as 
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carefully sought. And the two most reliable methods for determining 
this diagnosis are a painstaking detailed history and a thorough physi- 
cal examination. 

It is satisfactory to record that in 31 of these 49 cases the, true condition 
of affairs was surmised. In 22 out of the 23 unverified and in 9 among 26 
verified cases a diagnosis of metastatic tumor was made. In 10 of this last 
series the finding of a malignant neoplasm was unexpected, it being supposed 
that a primary brain tumor was present. In all of the 15 instances of mam- 
mary carcinoma, in 3 of 5 cases of melanotic sarcoma and 2 in 4 of hyper- 
nephroma the proper diagnosis was made. In none of the 6 subjects 
harboring metastases subsequent to a primary pulmonary malignant focus 
was a proper conception of the pathology obtained prior to operation 
or necropsy. 

That neither radical nor palliative surgery is of any permanent avail 
under these conditions is certain. The average length of life from time of 

Table III 
Operative results 

Operated cases — 2$ (2 cases still alive) 

Osteoplastic flap — 16 cases lived 50 months, average 3-i months. 
Decompression — g cases lived 25 months, average 3- months. 

Non-operated cases — 22 

Verified — 4 lived 3- months. 

Unverified — 1 8 lived 3 months. 

admission to this hospital to death in both verified and unverified cases, 
whether operated or non-operated, whether radical extirpation or palliative 
decompressioir was performed, was less than four months (Table III). It 
will be noted that these figures are based on 47 cases. One case in which 
the tumor extirpated was believed to be a metastatic hypernephroma returned 
with a recurrence. Following a second successful removal the pathological 
diagnosis was changed to chordoma. He is alive and well 30 months after 
the second operation. Aside from a temporary hasmaturia no signs of 
a renal growth were present, either before or after his stay in the hospital 
and the actual diagnosis remains in doubt. One other patient who has been 
lost sight of had a cerebral tumor enucleated in April, 1925, which resembled 
a metastatic carcinoma of pulmonary origin. 

The results published by Tooth, giving the survival period following 
operation for malignant metastases to the brain, confirm our opinion as to 
the ultimate hopelessness of surgery in dealing with these conditions. Fol- 
lowing operation, 13 patients with metastatic sarcomatous lesions in his senes 
lived two and one-half months ; 8 with carcinomatous tumors lived an average 
of one and one-half months. Except for these statistics of Tooth, the litera- 
ture contains few references to the survival iDeriod following cranial opera- 
tions for malignant nodules. Lower and Watkins report a case following 
carcinoma of the bladder which survived the extii'pation of a single large 
evident that if intracranial metastases have occurred, the cancer cells 
evident that if intracranial metastases have occurred that the cancer cells 
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are free in the blood stream, the bodily resistance to the neoplasm is broken 
down and that other organs beside the brain must be involved. The most 
that the surgeon is justified in attempting is a decompression to relieve pres- 
sure headaches. In this way the last days of the sufferer may be made more 
comfortable. Our conclusions are these : 


CONCLUSIONS 

1. About 4 per cent, of all brain tumors are malignant in origin. 

2. Carcinoma is found more frequently than sarcoma, but a higher per- 
centage of sarcomatous tumors metastasize to the brain. 

3. Malignant metastases to the brain are in the great majority of cases 
multiple. 

4. The commonest primary foci for carcinoma metastases are the breast 
and lungs ; for sarcoma the skin and kidneys. 

5. A suddenly developing psychosis when a history of a primary malig- 
nant focus is present is extremely suggestive of metastases to the brain. 

6. Surgery, whether radical or palliative, is of no ultimate benefit to these 
patients insofar as prolongation of life is concerned. But surgical interven- 
tion for the relief of intracranial pressure is frequently indicated and may 
go far toward relieving suffering in the last few months of life. 
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exophthalmos more apparent than real, but it is generally accepted at the 
present time that there is an actual dislocation anteriorly of the globes in 
exophthalmic goitre. The fact that an increase in the width of the palpebral 
fissure might be a factor in the mechanism of the displacement of the 
eyeballs anteriorly in the exophthalmos of exophthalmic goitre has not 
been emphasized. 

The observations to be described were made upon a white male patient, 
thirty-three years of age, who was admitted to the Vanderbilt Hospital on 

January 5, 1926. This 
patient presented the car- 
dinal signs and symp- 
toms of exophthalmic 
goitre. The disease was 
of ten years’ duration. 
The amount of exophthal- 
mos which was present is 
illustrated in Fig. l. 

On examination of the 
patient it was noted that 
there was little or no 
exophthalmos when the 
eyelids were closed. Fur- 
thermore, if one of the 
eyes was carefully ob- 
served in profile, it was 
apparent that the eyeball 
receded into the orbit 
during the act of closure 
of the lids. It was also 
interesting to note the fact that the greatest amount of recession of the 
eyeball into the orbit occurred before the lids were completely closed. If 
the patient was observed in profile with the eyelids closed to such a point as 
to produce approximately the normal width of the palpebral fissure, the 
recession of the eyeball into the orbit was sufficiently great as to leave little 
or no evidence of exophthalmos. 

In order to study this phenomenon more accurately a kinetographic film 
was prepared of a profile view of one of the patient’s eyes during the acts 
of opening and closing the lids. The study of this film revealed the striking 
amount of anterior posterior movement of the eyeball accompanying opening 
and closing of the lids. It also made it clear that the most of the movement 
of the globe occurred duiing the excursions of the eyelids between the points 
which marked the normal width of the palpebral fissure and its extreme 
width. The displacement of the globe anteriorly which accompanied the 
opening of the eyelids was particular^ striking and suggestive of the impor- 
tant function of the lids in the retention of the eyeball in the orbit. As the 

648 



V 5 

N 


Fig 2 — Lateral view showing the position of the globe with 
eyelids open Note the position of the cornea relative to the bridge 
of the nose See Fig 3 


PRODUCTION OF EXOPHTHALMOS 


palpebral fissure was enlarged by the separation of the eyelids there was very 
little anterior motion of the globe until the palpebral fissure enlarged beyond 
its normal width, after which the eyeball moved forward rapidly. The eyeball 
thus appeared to be extruded through the enlarged palpebral aperture. The 
relationship existing between the position of the eyeball in the orbit and 
the width of the palpebral fissure is illustrated in Figs. 2 and 3. These 
photographs were made without movement of the patient’s head or the camera. 

All of the theories which have been heretofore advanced to explain 
exophthalmos have 
assumed that the disloca- 
tion of the eyeballs anter- 
iorly is due to some force 
acting directly on the 
globe and that widening 
of the palpebral fissure is 
secondary to the exoph- 
thalmos. The study of 
the relationship of the 
size of the palpebral fis- 
sure to the position of the 
eyeball in the orbit in the 
instance described in this 
paper is suggestive of the 
fact that the position of 
the eyeball was largely 
dependent on the restrain- 
ing force of the lids. The 
palpebral fissure can be 
compared Avith an inci- 
sion. All tissues in the 
body exist in a state of constant tension. If the skin is incised, the wound 
gapes and the underlying tissues protrude. If the capsule of a gland is 
incised the glandular tissue bulges through the incision. Furthermore, if 
there is no co-existing pathological process which changes the nature of tht 
tissue it will presumably subsequently resume its normal state of tension. 
With this idea in mind the relationship between the width of the palpeht?' 
fissure and the position of the e)^eball in the orbit becomes apparent. 
retrobulbar tissues must exist in a certain state of tension. The rigid 
of the orbit result in this expansile force being balanced by the eyeball 
must in turn be partially restrained from movement anteriorly by the e—iiA* 

If the palpebral fissure is enlarged, the restraining power of the lids*'- -r 
necessity reduced in geometrical ratio because of the spherical shape rA -"C 
eyeball. If these facts are placed in relation with the enlarged 
fissure and the infrequent closure of the lids Avhich occurs in exop^-C-l/‘ 
goitre, their importance in explaining exophthalmos becomes 
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Fio. 3. — Lateral view showing the eyelids closed. Note the 
position of the anterior surface of the upper eyelids relative to the 
bridge of the nose. The camera and the subject are in the same 
relative position as in Fig. 2. The amount of recession of the globe 
is apparent. 
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Furthermore, it is obvious that this explanation of exophthalmos would of 
necessity assume an increase in retrobulbar tissue to occupy the space and 
maintain the tissue tension resulting from anterior movement of the eyeball. 
With this explanation increase in retrobulbar tissue is due to the anterior 
dislocation of the eyeball rather than the cause of it. 

Muller described unstriped muscle in the upper lid between the levator 
palpebral superioris and the tarsal cartilage, and in the lower lid between 
the conjunctival fornix and the tarsal cartilage. It is possible that the 
contraction of these muscle bands, which are supplied by the sympathetic 
nerves, may produce widening of the palpebral fissure. It has been shown 
that changes occur in the cervical sympathetic ganglia in exophthalmic goitre. 

It was thought that the exophthalmos might be benefited by diminishing 
the size of the palpebral aperture and maintaining the reduced size by some 
appliance. This was accomplished by the application of a colloidin dressing 
to upper lids with the eyes closed. With the upper lids thus stiffened, the 
patient was unable to open his eyes widely. The result obtained by the use 
of this simple procedure was such that its further trial is indicated. 

If further observations prove that diminution of the restraining force of 
the lids is an important factor in the production of exophthalmos, a rational 
basis for therapeutic measures will have been established. 

Conclusion . — Diminution of the effective restraining action of the eyelids 
is an important factor in the mechanism of the production of exophthalmos. 
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correlation of these facts with the anatomical and pathological facts outlined 
in previous communications. 

In a previous communication the mechanism of acute osteomyelitis was 
described. The essential parts of this mechanism include (i) a bacterijemia 
or general blood infection ; (2) a fixation point in the vascular network of a 



Fig. 2. — A tracing 
from an X-ray photo- 
graph of an osteo- 
myelitis of the radius. 
The black area repre- 
sents the sequestrated 
diaphysis. Such ront- 
genographic appear- 
ances indicate a fixa- 


bone (thrombo-embolic phenomenon) ; (3) the development 
of a pathological process characterized by a thrombo- 
arteritis or thrombo-phlebitis ; and (4) necrosis of bone cells 
and tissue. These four factors were found to be able to 
explain fully every type of pathology and of clinical fact 
that occurs with acute osteomyelitis. 

In a second communication the rontgenographic appear- 
ances of acute osteom3'^elitis were correlated with the ana- 
tomical, pathological and clinical facts of this disease. The 
following classification could be established: 

1. A group of cases of subperiosteal abscess which are 
based upon an acute osteomyelitis in the superficial cortex 
of a bone of slight grade and extent. Fig. i illustrates 
this group. 

2. A group of cases of acute osteomyelitis in which the 
main stem of the nutrient artery forms the fixation point 
and becomes occluded by the thrombo-embolic process and 
in which as a consequence the entire diaphysis becomes 
involved in the pathological process ; maximum lesions occur. 
This group is recognized rontgenographically by the seques- 
tration of the entire diaphysis of the bone. Fig. 2 illustrates 
this group. 

3. A group of cases of acute osteomyelitis in which one 
of the primary divisions of the nutrient artery is caught m 
the thrombus-embolus formation. These are recognized 
rontgenographically as well as during operation when the 
involvement of the shaft of the bone occurs through the 
entire thickness of the shaft at one end of the diaphysis 


thro”mbo°pWebiUc k- approximately to one or the other side of the point of 
ofThenSri^t'arter™ entrance of the trunk of the nutrient artery. Such cases 
Snfigumtfof thi are easily recognizable in the X-ray photographs. Fig. 3 
mvoiucrum (A.) iHustrates this group. 

4. A group of cases of acute osteomyelitis in which the thrombus-embolus 


formation occupies one of the secondary branches of the nutrient artery. 
These are recognized rontgenographically and during operation when the 
involvement of the diaphysis does not extend throughout the thickness of the 


shaft of the bone. These seemingly follow no rule in their development are 
of irregular size and shape, frequently correspond to a thin shell of the 
cortex of the bone, occupy only a relatively small segment of the circumfer- 
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subsequently at their peripheries so that a fusion occurs of more than one 
lesion ; a large typical area of bone thus becomes involved. In such cases indi- 
vidual foci lose their identity in the rontgenographic pictures and their nature 

can only be surmised. Fig. 6 is a good example of this type of osteomyelitis. 

7. In a small percen- 
tage of the cases of acute 
osteomyelitis, the focus 
of infection not only in- 
volves the ramifications 
derived from the nu- 
trient artery, but the 
periosteal network as 
well. Usually these are 
severe forms of infec- 
tion and result in a total 
destruction of osteoblas- 
tic cells whether situated 
under the periosteum or 
in the endosteum. The 
end result is a loss of 
continuity in the given 
bone. Figs. 7 and 8 

represent examples of 
this type of osteomyelitis. 

In a fairly large pro- 
portion of the cases of 
acute osteomyelitis, this 
classification simultan- 
eously represents a 
classification of die en 
results of this disease, as 
far as changes in sub- 
stance, structure and 
form of the bone is con- 



cerned (when the con 

‘ ^ * f-niir of the bone is not 

Fig 5 —An X-ray photograph of a comparatively early stage m LUU „„prntive 

the development of a bone abscess (Brodie abscess ) ^he rontgeno- y^jj^ted m the Opcratl 
graphic evidence is that of a thrombophlebitic lesion m an entjAessel mULim which 

of the intraosseous circulation. Note the absence of mvolucrum. nianlpulatlonS VV n 

accompany an osteotomy as hereinafter described) with the P ^ .^votind 
following the casting off of the sequestra the subsequent healing 0 
would necessarily be accompanied by the formation, in greater or 
of a protective involucrum. The character and general ten en 
formation of the involucrum under these undisturbed conditions is 
in all of the accompanying figures, the legends of which carry a 
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ences are those of individual lesions or of foci which have undergone 
coalescence and fusion. The clinical manifestations are those of an acute 
exacerbation or recrudescence of the pathological process or those of an 
entirely new development in the confines of the same bone. (Figs. lo 
and II.) 

The phenomena accompanying the spread of the thrombophlebitis are 
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Fic. 10 — ^An X-ray photograph of an osteo- 
myelitis of the ulna before operation The ront- 
genographic characteristics are those of a thrombo- 
phlebitic lesion m a subsidiary branch of the nutrient 
artery, fixation point being in medulla of the bone 
Small size of lesion indicates that actual vessel 
blocked is unimportant in the general vascular net- 
work of bone and that collateral circulation is abun- 
dant. Note that lesion does not extend across entire 
thickness of shaft and is fairly well localized. Entire 
focus was excised going into healthy tissue on all 
sides. Wound was packed wide open On tenth 
day packing was removed and edges of wound were 
strapped together. Agglutination of wound surfaces 
followed. 



Fic II. — The same case as Fig. io about 
hree weeks after operation. A is the area remove 
t the first operation which by this time was pteo- 
ically healed. B is a new lesion formed by 
etrograde spread of the thrombosis until ‘t "3 
ompromised one of the primary branches ot t 
utrient artery. Note that the sequestrum extenos 
hrough the entire shaft of the body to one tide 
he entrance of the nutrient artery. po™P'‘r®T‘rn 
hG. 3. Note the charactenstics of the 
fhich IS sufficient to bridge across the gap 
ly the sequestration. The operative manipulations 
ery likely had something to do with this sptea g 
f the thrombosis. 


particularly apt to occur after operation. They characterize a group of cases 
of osteomyelitis which directly after operation do not exhibit the expecte 
retrogression and disappearance of the local inflammatory effects and a 
subsequent healing, but which instead, show an increase, large or small in 
the local focus. Exhibiting the same characteristics of the early unoperate 
cases of osteomyelitis, the rontgenological evidences of these phenomena are 
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of acute osteomyelitis the development of the thrombophlebitic process at any 
given fixation point is modified by the spreading of the thrombosis in the 
vascular network of the bone. A multitude of modifications are thus caused 
to occur all of which have the general tendency towards magnification and 
distortion of the pathological picture and of its rontgenographic appearances. 

It is beyond dispute that in some cases of osteomyelitis a definite end 
result cannot be said ever to exist or to come to pass inasmuch as the modifi- 
cation of the pathological lesion is a continuous and progressive one. A stage 
of quiescence is never reached from which retrogression can take place and 



healing follow. Instead of this, the magnification of the lesion continues 
slowly — or, sometimes, more quickly. These are those chronic cases of osteo- 
myelitis with persistent, uncontrollable discharging fistulae which seem to 
defy our best efiforts at treatment. In such cases there is no end result; our 
knowledge permits us at present and for the time being to classify these cases 
into a group which display the “ tendency ” of the thrombophlebitic process. 

In a very large proportion of the cases of osteomyelitis this tendency is 
also shown in another way' ; the “ end results ” consist of the frequent recur- 
rences which contradict the apparent “ healings.” In these cases stages or 
periods of quiescence do occur and the process remains in that condition for a 
variable length of time ; retrogression does not follow, however, and any 
“ healing ” which occurs is a superficial matter which needs little or no 
stimulus to be destroyed, even after comparatively long intervals. 
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END RESULTS OF ACUTE OSTEOMYELITIS 

Operation of whatever nature and performed by however expert hands, 
by its very technical manipulations is an important and prolific aid— however 
unintentional that may be-to the spreading propensities of the thrombo- 
ohlebitic lesion. Old thromboses are frequently caused to spread ; new throm- 
boses are commonly caused to appear. Any osteotomy performed for an 


! 

I 





Fig 14 — Figure 141s the terminal (’) stage of 
the process. A good deal of healing has taken place 
and the head has become united with the shaft It 
appears as if the sequestrum had been permeated 
by healthy bone tissue. However at this stage 
about one year after operation the wound had not 
healed and much bare hone was felt m the bottom 
of the v\ ound Another operation will be necessary 
before healing can follow. This is one of the best 
examples of the damage which can unintentially be 
done dunng an osteotomy over which one has 
no control. 



Fig 15 — The end result of an osteomyelitis of 
the lower end of the femur and the upper end of 
the tibia Most of the mutilation did not result 
from the osteomyelitis but is the result of the 
various osteotomies which were done. Note the 
absence of m volucrum formation The entire lower 
end of the femur and upper end of the tibia were 
finally involved and infection of the joint followed 
The final operation followed the type described by 
Mayo. At the present writing there is complete 
ankylosis between the femur and the tibia. A 
sinus is still present. 


osteomyelitis necessarily destroys much healthy bone. (Fig. 15.) The 
trauma of the operative manipulation produces ideal conditions for a recru- 
descence of the infection — or a new infection is introduced. In all of these 
ways operation introduces artificial factors which magnify the lesion as 
defined by the initial fixation point and by the normal undisturbed develop- 
ment of the thrombophlebitis which results therefrom, and produces artificial 
distortions and changes of the true end results of the osteomyelitis. How- 
ever much one may dislike it, it is necessary to appreciate the extent to which 
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in appropriate instances, operation can and frequently does do more harm 
than good. And in any case of acute osteomyelitis in which operation— an 
osteotomy — has been done, the end result of the total pathological process 
includes (i) the end result of the original bacteriremia ; (2) the end results 
of the osteomyelitis per se — i.e., the end result of the thrombophlebitis at the 
given fixation point plus whatever spontaneous increase occurs by virtue of 
the thrombotic process ; (3,) the added destruction produced by the oste- 
otomy — i.e., the volume of bone removed mechanically plus the added bone 
destroyed by operatively increased thrombosis or by infection or both (Fig. 
15) ; and (4) the addition of new bone tissue — involucrum — produced during 
the healing of the focus of infection and the cicatrization of the wound. 
Much of the latter two factors is due to things which we unintentionally do 
during the performance of the osteotomy or unwittingly allow to happen 
during the healing of the wound, and is independent of the original bacterial 
infection (thrombophlebitis) of the vascular system of the bone. 

Other factors enter into the problem when joint complications occur and 
when epiphyseal lines become part of the focus of infection, especially in 
younger individuals. Absorption phenomena and disturbances of growth 
then take place which are important factors in determining the end results of 
the focus of infection. The discussion of these problems is reserved for 
another communication. 

I am indebted to Drs. A. V. Moschcowitz, Leopold Jaches and Edwin 
Beer for permission to make use of the clinical and rontgcnograpliic records 
of their departments. Some of the records are those of my own private 
patients. 
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many weeks of post-operative care. The operation also results in an exten- 
sive scar. To the operator, the degree of cervical deformity and the period 
of after-treatment are matters of small moment, while the removal of the 
infected and necrotic tissue is viewed as an emergency procedure. The 
patient, however, does not agree that the cosmetic effect is to be taken so 
lightly. Nor is the patient alone in recognizing certain disadvantages in 
present surgical measures. Each of the remaining forms of therapy is based 
upon medical authority. Not infrequently the surgeon will change his fixed 
rule of excision when treating a nurse, colleague or friend, and will attempt 
treatment through some other method, which he has hitherto considered 



totally inadequate. The legitimacy of the patients’ dread of radical treatment 
is strongly supported by such instances. 

Non-operative Treatment . — The advantages claimed for non-operative 
methods of treatment are (a) that they eliminate the ordeal of an operation, 
and (&) that in certain cases they give a smaller external scar, and (c) result 
in a shorter period of treatment. These considerations are of no small 
moment to the patient. The means of accomi^lishing these ends are indeed 
varied. It is difficult to imagine any type of treatment which has not been 
advocated by some author. Physiological methods include active ■ and 
passive hyperjemia ® and vaccine therapy * ; j^hysical agents have been utilized, 
in the forms of heat,^ freezing,® electrical " and X-ray therapy,®' while, 
prominent among the many chemicals employed are carbolic acid,^’' magne- 
sium sulphate,^’ collodion,^® zinc,^‘ ichthyol,^® etc., which may be used as 
pastes, liquids, or powders, either for external application, or for injection. 

The disadvantage of these non-surgical measures is that they sacrifice 
aims of major to those of minor importance. The infected tissue is not 
decompressed at the acute state. The dangers of local or metastatic exten- 
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thoroughly appreciated in the treatment of acute infections. Immediate fixa- 
tion of an infected hand has become a rule. Free use of the arm is contra- 
indicated in the management of an extensive axillary infection; walking is 
similarly prohibited in the face of severe inflammations of the inguinal 
region, and speech restricted in the presence of cellulitis of the lip or throat. 

The lack of immobilization in the present routines of treatment for infec- 
tions of the neck is in 
striking contrast to this 
widespread application 
of the principle else- 
where in the body. Yet 
in no region is the indi- 
cation for rest so clear, 
the area more motile, the 
fascial planes more com- 
plicated, nor the dangers 
from the spread of in- 
fection more real. Pos- 
terior cervical carbuncles 
lie directly upon the 
muscle bed of the 
trapezii. Local extension, 
blood stream invasion, 
and the formation of 
metastatic foci are alike 
invited by each move- 
ment of the trapezii, 
sterno-mastoids, scaleni, 
or other cervical mus- 
cles. At present the 
only splinting is that 
rigidity provided by nature due to the pain from such movements. Probably 
no portion of the body is less frequently immobilized in routine surgi- 
cal practice. 

The unusual danger in cervical infections has been ascribed to the anas- 
tomosis of certain veins in the neck with those of the meninges. Yet a 
critical view reveals that the fatal sequelae from these carbuncles are not 
meningeal nor cerebral extensions, but septicaemia, b'acteriaemia and pyaemia 
with the attendant complications of terminal pneumonia, exhaustion, etc. The 
danger from a posterior cervical carbuncle is the same as that from a serious 
infection localized elsewhere — and in the light of this fact it is a fair assump- 
tion that the higher mortality and slower healing are due to inferior methods 
of treatment in this particular region of the body. Were rest to be dispensed 
with in dealing with acute infective processes elsewhere, the dangers in cer- 
vical inflammations would not remain preeminent. 
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spite of the brilliant results in Mr. Hilton’s cases and the soundness of his 
teaching, the fact remains that text-books on bandaging do not furnish 
simple, yet reliable methods for fixation of the neck. Immobilization is not 

at present stressed as an essential in the 
treatment of acute or chronic cervical 
infections. 

Complete fixation of the neck may 
be obtained through the use of a simple 
plaster-of-Paris splint. The head 
dressing here proposed is made as fol- 
lows : Measurement is taken with a 
piece of bandage from shoulder tip to 
shoulder tip, the line of measurement 
running over the cranial vertex. (Fig. 
I.) A moulded plaster splint of this 
length and about three inches wide is 
constructed by overlapping turns of 
plaster bandages. One end of the splint 
is then placed over the acromial end of 
the right clavicle, the splint running 
from this point to the base of the neck, 
up the right side of the head with its 
centre at the vertex ; then down the left 
side of the head, and across the left 
shoulder, ending at the acromial end of 
the left clavicle. (Fig. 2.) A thick 
pad of cotton is employed throughout 
the entire length of the plaster. The 
splint is then held in place by means of 
a recurrent bandage to the head and 
figures-of-eight to each shoulder and 
opposite axilla. (See Fig. 3.) 

This dressing is subject to various 
modifications. When the splint is thor- 
oughly dry, the figure-of-eight ban- 
dages may be dispensed with and two 
adhesive strips, each two inches wide, 
utilized to fix the lateral wings of the 
splint. (Fig. 4.) Windows may be cut 
in the plaster, when partially dry, to 
expose the two ears. (Fig. 5 -) 
ther modification consists of moulding an ovoid extension into the central 
portion of the plaster splint which, when applied, fits to top of the head as a 
cap, giving greater security and comfort. (Fig. 6.) A loop of gauze or ring 
may be incorporated into the centre of the splint to be later used in the 
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Fig. 6. -Showing ovoid extension moulded 
into centre of cervical splint. A modification in- 
suring better coaptation to head. 
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As a result of every carbuncle there is a loss of tissue. The necrotic 
mass comes away in spite of any method of treatment employed. In the 
course of this disease are two stages — ^the time taken for the removal of the 
gangrenous core, and that taken for the healing of the inevitable wound. By 
means of excision the first stage is completed immediately; yet the second 
stage is uniformly tedious. In case treatment is non-surgical, the first stage 
consumes from five to fifteen days, after which healing begins. Irrespec- 
tive of the method of treatment employed, after-care depends largely upon 
the size of the skin defect. The fundamental disadvantage of radical opera- 



Fig. 8. — Showing free exposure of carbuncle site and loose application of dressings by means of the 

cervical immobilization splint. 


tion — notwithstanding its thoroughness and added safety — is that it results 
in an extensive loss of skin. 

In an attempt to minimize this loss, flap operations have been devised. 
It was found that to raise a cutaneous flap in no way interfered with the 
removal of subjacent slough. It was also found that exceedingly sluggish 
skin would frequently revive following the removal of this necrotic tissue. 
Edmunds has recently stressed the importance of skin flaps. The manner 
in which they minimize the denuded wound is shown in Fig. 9- 
operations, then, have diminished the size of the denuded area, but have 
failed to close it. 

The introduction of the plastic principle offers definite new benefits. 
A sliding flap frequently makes possible the complete closure of the car- 
buncle bed. It insures a smaller scar which in favorable cases consists of 
simple straight lines. The plastic method results in complete healing before 
dermatization of a granulating wound could well commence. By its use dead 
skin and that of doubtful viability is removed and each flap is left with a 
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healthy margin. The construction of skin flaps relieves radical operation of 
its outstanding disadvantage. This procedure meets all of the aims of 
therapy for posterior cervical carbuncles: it insures the lowest mortality; 
the shortest morbidity; a minimum scar; and the briefest period of 
after-treatment. 

More than one technic is available for plastic operations upon the neck. 
Certain principles of plastic surgery adaptable to any region of the body 
are well known. The fundamentals of the metliod are : that the flaps have a 




and dermatize. (Cuts from Edmunds. Lancet, April, 1926.) 

relatively narrow, or pedicle, base ; that they be undercut to allow for subse- 
quent displacement; that they be kept mobile, and not allowed to become 
fixed until a granulating base has appeared; that at this time they be 
approximated in a manner which will close the wound; that they be so 
held until fixed. 

The method here advised consists of a double crucial incision as shown in 
the accompanying cut. (Fig. lo.) The central portion is entirely removed — 
both with its skin and areolar tissue. Flaps a and h are dissected well later- 
ally and form the sliding units. The remaining flaps, c, d, e, and f, g, h, are 
reflected only so far as the individual case requires. There is no novelty in 
a double crucial flap incision. The point at which this method varies from 
those already in use is the introduction of the plastic principle. The 
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struction of sliding skin units makes possible the closure of the wound, 
obviates the tedious process of dermatization and provides a symmetrical 
replacement of skin, reducing the permanent scar. The distinction between 
this plastic procedure and the single crucial incision of carbuncles is even 
more obvious, for, with the single crucial incision, each flap consists of a 
quarter circle ; its base is not adapted to changes of position ; its margins are 
necrotic and infected, and a central denuded area is always present. Follow- 
ing the plastic operation a granulating bed appears by the fourth to the sixth 



Fig 10 — Plastic operation. Sliding flap excision of cervical carbuncle. A', Excised, .a, and iJ, Under- 
cut to form sliding skin flaps, to be brought to midhne when granulation has progressed, r, o, r, j, St »» 
Undercut as required in individual case. 

day and the flaps are approximated at this time. (Fig. ii.) They are held 
in apposition by strips of adhesive and an additional three to four days is 
sufficient for the firm fixation of the displaced skin. In the average case in 
which it has been possible to completely close the excision wound with sliding 
flaps, all dressings may be dispensed with the seventh to the tenth day follow- 
ing operation. 

While the principle is applicable to every cervical carbuncle at some time 
in its course, it cannot be successfully^ utilized in certain neglected cases 
encountered in hospital practice. Sliding flaps of sufficient mobility to com- 
pensate for the excised tissue cannot be prepared in untreated cases in which 
the carbuncle covers the entire dorsum of the neck; neither may they be 
obtained in late cases in which wide areas of skin have sloughed away. lu 
such instances ideal treatment and results are not possible. Nevertheless, 
carbuncles with diameters of 8 to lo cm. have been completely closed by 
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this method, and in every case in which excision is made, the principles 
of cervical immobilization and of plastic operation tend to minimize the 
denuded area and to shorten the period of healing. 


SUMMARY 

A typical case of posterior cervical carbuncle, then, is treated as follows : 

a. An immediate ex- 
cision of the necrotic tis- 
sue is made, by means of 
a double crucial incision, 
so planned that two lat- 
eral sliding flaps are 
fashioned. 

b. The flaps are ele- 
vated by means of vase- 
line gauze and the wound 
packed for 24 hours. 

c. The neck is at 
once immobilized by 
means of a special 
plaster-of-Paris head- 
dressing. as herein 
described. 

d. At end of 24 hours 
wound is exposed and 
treated by dry heat. 

e. With the first for- 
mation of a granulation 
base, the wound is cov- 
ered b}'^ means of the 
plastic skin flaps. 

/. These flaps are maintained in position by adhesive strips until they 

r ^ n t 



Fig 1 1 — Showing sliding flaps held in place by adhesive tapes. Fourth 
day after operation for extensive cervical carbuncle. 


have become firmly fixed. 


CONCLUSIONS 

1. In the treatment of posterior cervical carbuncles, the addition of two 
new principles to the present surgical treatment more successfully accom- 
plishes all aims of therapy. 

2. These principles ai-e n, to secure rest through immoliilization, and b, 
to emplo}^ a plastic type of operation. 

3. Immobilization is secured through the use of a plaster-of-Paris dress- 
ing which may be varied to meet special requirements of the individual case. 

4. The plastic oi^eration consists of a double crucial incision with the 
formation of two sliding lateral flaps, planned to completely cover the 
denuded area caused by the loss of necrotic tissue. 
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5. This operation minimizes the cervical deformity, and in favorable 
cases results in a scar consisting of straight lines. 

6. Through utilizing these principles the tedious process of dermatization 
is obviated, 

7. These procedures reduce the total time of treatment of posterior 
cervical carbuncles by 50 to 75 per cent, over present surgical or non- 
surgical methods. 
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in size and never 6 ^''% to the hospital, the . 

trouble. About ten days before her adm markedly cede- 

began to swell. This swelling was ^ large, very ,^as very large, 

Upon her admission this patient p inHammato y angle 

matous swelling of the right side of to the midUne ^^^^^^^^^tended below 

nearly the size of a fist. The swe o mandible. ^ sternocleido- 

of the iatv. However, it was not ,he ont« bot 4 erjy';„,„e. the sire 

almost to the clavicle and posterior y „ Q^e could fee a pressure, 

mastoidens. At the lower part of marked tenderness on P 

ol a quarter. There was marked fluctua 
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On the left side of the neck there was a round firm swelling under the angle of the 
jaw, about the size of a plum. This mass was not tender. (Fig. i.) 

The thyroid gland was not enlarged. 

Temperature, loi ; pulse, loo. 

Impression. — Infected cyst of the neck. Possible origin: (i) Thyroid (?); (2) 
branchiogenetic cyst (?); (3) lymphomata (?). 

Operation. — February 23rd (Lewisohn) : An incision was made at the lower angle 
of the mass and a large amount of pus was evacuated. A drainage tube was inserted. 

Cultures of the pus showed a streptococcus. The acute infection subsided in a few 
days, and a mass, about the same size as that situated on the left side, was now palpable 
at the right angle of the jaw. 

March 5th : A discharging sinus still persists on the right side. 

March 7th, second operation : Skin and fascia incised over swelling. The tumor 

_ _ _ was easily dissected free 

from the underlying struc- 
tures. Its removal did not 
present any technical diffi- 
culties. The tumor ap- 
peared solid and of rather 
firm consistency. Closure 
of the skin with silk; in- 
sertion of a rubber tube. 

March 15th : Wound 
completely healed. 

Microscopic examina- 
tion (Doctor Gross) 
showed the tissue to consist 
largely of colloid acini 
lined by a flat epithelium. 
Here and there acini were 
seen which were lined by 
cuboidal epithelium and 
showed papillary infold- 
ings. The tissue showed 
extensive fibrosis and mot- 
tled areas of calcification. 
A few areas of recent 
hemorrhage, as well as older areas showing phagocytosis of broken down red blood 
cells were scattered here and there throughout the section. (Fig. 2.) 

Diagnosis : Aberrant thyroid adenoma. 

We were naturally very' anxious to remove the tumor on the left side, which 
corresponded in location, shape and appearance to the mass removed by operation. 
However, the patient would not consent to a removal of this tumor, which had never 
given her any trouble. 

The patient died October 27, 1925, from kidney disease. Her neck hadjnever given 
her any' trouble since the operation (statement of her daughter). 

Accessor}' thyroids fall into two groups, true and false accessory thyroids. 
The true accessory thyroids have no connection with the thyroid gland, 
whereas the false accessory thyroids are connected with the thyroid by a 
strand of glandular or connective tissue. The case presented herewith repre- 
sents undoubtedly the variety of true accessory thyroids. 

iMalignant degeneration of accessory thyroids is not uncommon. Cases of 
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this nature have been published by Gerster, Pool, Venot, et aL, Schrager, 
Billings and others. 

A pre-operative correct diagnosis is hardly ever made. These tumors 
were usually operated as lymphomata, branchiogenetic cysts, tumors of the 
carotid body, etc. The statement of some of the patients that the masses 
increased and decreased in size at diffei'ent intervals might have led to a 
correct diagnosis. 

It is important to ascertain in these cases the presence of a thyroid gland 
in its normal location. Extirpations of aberrant thyroids have led to serious 
complications in cases in which the thyroid gland failed to develop in its 
normal position. In view of the fact that a correct pre-operative diagnosis is 
very rarely made, the removal of a mass, representing an aberrant thyroid, 
may be followed by very serious results. It seems, therefore, of the utmost 
importance to consider the possibility — rare as it may be — of an aberrant 
thyroid, before removing so-called glandular tumors of the neck. 

I am very sorry that I was not able to ascertain the exact nature of the 
swelling on the left side of the jaw by microscopical examination. However, 
the fact that the tumor on the right side consisted of thyroid tissue only and 
that the tumor on the left side coincided absolutely in shape, size and location 
with that on the right side leaves no doubt in my mind that this patient repre- 
sented the extremely rare condition of symmetrical lateral true alDerrant 
thyroids. 
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TUBERCULOSIS OF THE IMAMMARY GLAND 

A RKVIEW OP THE LITERATURE AND REPORT OF SIX ADDITIONAL CASES 

By Ben Fox, M.D. 

AND 

Melvin A. Roblee, M.D. 

OF Saint Louis, Mo. 

FBOM THE DEPABTMENT OF SOnOEHY, WASHINGTON HNIVEHSITT SCHOOL OF MEniCINE, AND HIIOWN HOSPITAL 

Tuberculosis of the breast is a disease of infrequent occurrence in 
relation to the incidence of tuberculous infection in other parts of the body. 
It is found in only a small per cent, of surgical breast conditions; MacCarty 
and Durante quote Deaver as finding 0.83 per cent., Scott 1.4 per cent', and 
Bloodgood 0.6 per cent, of all their breast specimens tuberculous. 

Anspach, in 1904, reviewed the literature up to that time and compiled 
77 cases, 42 being primary and 35 secondary. Deaver, in 1914, considered 
the cases reported since 1904 and accepted 74 cases as proven tuberculosis, 
45 of this series being primary and 29 secondary. Since 1914, the following 
series of cases have been reported: Miles, 6; Gatewood, 5;' 'Durante and 
MacCarty, 10; Hamilton, 1 ; Levitt, 2; Elkin, 7; Cahill, i. To these we add 
a report of 6 cases from the files of Barnes Hospital. 

The significant features of Deaver’s review are as follows: Absolute diagnosis 
depends on bacteriological and pathological study. Most “ primary ” tuberculosis of 
the breast is probably secondary to some clinically undemonstrable focus. In some 
cases “ . . . We may . . . consider the breast subject to primary tuberculosis as the 
result of infection through abrasion of the mammary skin or nipple, through the milk 
ducts, and rarely as a result of lymph- and blood-vascular infection.” 

" Secondary mammary tuberculosis arises by direct extension from a contiguous 
area of infection or by blood- or lymph-vascular metastasis from a distant focus.” 

The age limits of his collection were 14 and 73, with 60 per cent, of primary cases 
between the ages of 30 and 50. Of the secondary cases 41.9 per cent, were found to 
lie in the same age-period. 

In the 45 primary cases, 51. i per cent, were women who had borne children, and 
in the 29 secondary cases, 27.5 per cent, were parous. Anspach’s figures, quoted by 
Deaver, correspond closely with the above. Heredity appears to be relatively unim- 
portant, since there was a family hi.story suggestive of tuberculosis in only 4 secondary 
and 3 primary cases. Of the 45 primary cases, 5 had apparently been influenced by 
trauma. A history of suppurative mastitis, i to 37 years previous to the tuberculous 
process, was given by 6 of the primary and by 2 of the secondary group. There was 
no very constant location in either group. The skin was unaffected in 27 of the primary 
cases, while 10 of the secondary cases had no skin involvement. Fourteen primary and 
13 secondary cases had fistulas. The initial symptom was a painless lump in 68.8 per 
cent, of primary and 75 per cent, of the secondary cases. 

Deaver recognized 5 varieties of the process : Acute miliary tuberculous mastitis, 
nodular tuberculous mastitis, sclerosing mastitis, mastitis tuberculosa obliterans, and 
atypical forms. 

For chart of the cases we have collected since 1914 (see page 680). 
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Case I. — Mrs. S. McA., multipara. Age twenty-five, white. Factory worker. This 
patient entered Barnes Hospital, March 20, 1912, with the chief complaint of a lump 
in the left breast. Family history was negative as to tuberculosis. Her general health 
had always been fair — pertussis and tonsillitis in childhood, rheumatic fever at 12, 
measles at 23. She had had frequent colds. 

She first noticed a soreness in the breast in the eighth month of her second preg- 
nancy, with no swelling. The soreness continued in July ; she noticed a lump in the 
breast just before her confinement July 24, 1911. At this time the breast was very 
red. During the engorgement of the breast following labor the pain was excruciating. 
The engorgement subsided and the pain was gone in about two weeks post-partum. 
A lump remained in the breast. There was no further trouble until one week before 
admission, seven months post-partum. At this time there were “ darting ” pains in the 
breast accompanying the formation and rupture of an abscess. Relief of pain followed 
tbe rupture. The discharged fluid was said to be about a tablespoonful of yellow serous 
fluid containing lumps. There was no discharge from tbe nipple. 

Physical examination showed an inguinal hernia on the right, and no other abnor- 
malities except the left breast, which was the same size as the other. Just above the 
nipple, involving the areola and adjacent skin, was a reddened area i x 1.5 cm. There 
was no discharge, the skin was puckered, the nipple retracted, with its base pulled 
upward. Superficial induration was made out under the red area, and beneath this was 
palpable a larger mass. 

The condition was diagnosed as an early malignancy with abscess formation, and 
a radical excision was done. A cyst was found at operation ; it ruptured during removal. 

The healing was good, and good function of the arms was obtained. 

Pathological Report . — Fluid from cyst: Sterile. Gross pathology: To one side of 
the nipple beneath the skin is an irregular cystic cavity containing a bloody granular 
material. The cyst wall also has a granular appearance. There are no papillary growths 
in the cyst. The breast tissue elsewhere is thicker and firmer than normal. The 
axillary lymph-glands are slightly enlarged and on section show several grayish trans- 
lucent areas, sharply circumscribed about the size of a pinhead. 

Microscopic'./ The cyst wall is fibrous, infiltrated with many lymphocytes and 
scattered giant cells. Extensive caseation is found in the area of the small tubercles. 
Elsewhere the fibrous tissue is abundant and is hyalinized in some places. Lymph-glands 
show scattered hyaline areas with giant cells. 

Diagnosis : Tuberculosis of the breast and axillary lymph-glands. 

Case II. — Mrs. J. S., white, parous, housewife, age twenty-three. Admitted 
December 10, 1915, with chief complaint of “lump in left breast.” Family history was 
negative. Her health had been generally good — measles, mumps and pertussis in child- 
hood, and occasional attacks of tonsillitis. She gave birth to a child in February, 1914, 
and nursed it at breast for eight months. In June, 1914, the patient was confined to 
bed with pain under the lower ribs, worse on the right. The right side of the neck 
was swollen and stiff at the same time. Her physician thought the condition due to a 
“ lung infection." The patient was in bed seven weeks and lost 23 pounds, but later 
regained weight and strength. For part of this time she nursed the child but weaned 
it in August because of her own condition ; she had had no breast symptoms. 

In March, 1915, she noticed slight pain in the left breast from carrying her baby 
against it. On examination she found a lump as big as her thumb medial to the left 
nipple. A month later it was twice as big; it was never painful except on pressure. 
Two months after the lump was found it was as large as an egg. Ointments were 
applied^ for a month with a reduction in size of the lump. At this stage it was very 
hard; it later became softer. Applications were continued two months and an ulcer 
appeared above the nipple, and discharged pus. With application of ointments to the 
ulcer, it partially healed. 
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the mass is a cavity filled with thick yellow pus. This cavity has a well defined but 
necrotic wall of fibrous tissue. The smaller specimen is identical with the one described 
except measuring 3x2 cm. 

Microscopic . — Breast tissue showing tuberculous chronic inflammation limited largely 
to the glandular but extending in some places into the connective tissue. In several 
lobules there are young tubercles with giant cells, but no caseation is seen. Many 
degenerating acini have been replaced by inflammatory cells. Diagnosis; Tuberculosis 
of the breast. 

Case IV. — Miss I. B. D., age fourteen, schoolgirl, colored. This patient entered 
Barnes Hospital, May ii, 1918, with a discharging swelling on the left side of the face, 
an open discharging area on the left hand, and a swelling in the left breast. The 
paternal grandfather and an aunt had died of tuberculosis and tlie patient was associated 
with another aunt who had had the disease at the time of onset of her symptoms. 
At the age of three the patient had an osteitis, presumably tuberculous, of the tinrd 
metacarpal of the left hand with subsequent partial excision of the bone. The hand 
had intermittently discharged since then. At four years the left elbow became swollen, 
was lanced, and later healed. At six years there were swellings in both triangles on the 
lelt side of the neck ; the glands were removed, the wound discharged about three months, 
then closed: there were several swellings which subsided. February, 1918, one such 
swelling opened spontaneously, then closed, and was reopened at the City Hospital in 
April, 1918. 

In January, 1918, the patient had a small discharging sore on the left breast; it 
closed, then reopened just before she noticed a swelling in the breast in late April, 
1918, two weeks before admission. The mass was occasionally painful. 

The patient had no cough despite occasional haemoptysis; she had frequent nose bleed. 

Physical E.vamination . — The patient presented enlarged cervical glands on the left, 
and a discharging sinus in the left parotid region. The chest findings indicated exten- 
sive tuberculosis in the right lung and involvement of the left apex. There was no 
dyspnoea nor cyanosis. The heart presented a pre-systolic roughening, heard in the 
fourth and fifth I. C. S. in the left sternal line. There w'as a discharging sinus on 
the dorsum of the left hand. The arms were scarred from like sinuse.s. 

The left breast presented an enlargement at its upper border which was circum- 
scribed, indurated, red, painful, hot, with a discharging sinus 5 mm. in diameter. There 
was one lymph-gland palpable in the axilla. 

Laboratory findings: White blood-cells, 15,200; hmmoglobin, 70 per cent. 
Wassermann: Noguchi antigen, 4 plus; alcoholic, negative. Urine: Many white blood- 
cells, few hyaline casts, trace of sugar (Fehlings). 

Operation, May 15, 1918: Sinus above breast probed, 20 c.c. of watery pus obtained. 
The swollen area was apparently cavitated. Through-and-through drainage of the area 
was established, and a lymph-gland the size of a pigeon egg was removed from the 
axilla. The patient was discharged June 6, 1918, with the wound still draining, returned 
June 18, 1918, for dressing and observation, and was again discharged June 30, 191^' 
with the wound still discharging, but improved. 

The fluid from the abscess was sterile. A specimen of breast tissue was not 
obtained, as the process was considered a pyogenic one at the time of operation. The 
lymph-gland was soft, cheesy-looking, and microscopically showed dense infiltration w’th 
round cells ; several necrotic areas and many giant cells w(^e seen. Diagnosis ; Tuber- 
culosis of lymph-gland. 

Case V. — Aliss Q., typist, age thirty-trvo. Admitted to Barnes Hospital, January 5 > 
1920, with a mass the size of a hen’s egg in the right breast. Family history was not 
suggestive of tuberculosis, but there was a history of protracted exposure. The patient 
had had a tuberculous abscess of the lower dorsal vertebra at twenty-two, and a dis- 
charging sinus on the right forearm at the same time. She was diagnosed pulmonary 
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skin measures 13 x 14 cm. There is a stony hard mass in the glandular tissue which is 
not encapsulated, measuring about 3.5 cm. in diameter. The skin is not attached and 
there is no dimpling. The mass is opaque, white, and cuts with a gritty sensation. 

Microscopic Pathology. — Slide shows multiple tubercles with necrotic centres, fibro- 
blasts, endothelial cells, giant cells, and small round cells. No breast tissue seen but 
there is considerable fibrous tissue. Lymph-glands showed endothelial hyperplasia and 
a tubercle. 

Diagnosis : Tuberculosis of the breast. 

ANALYSIS OF THK CHART OF THE 39 CASES BETWEEN I9I4 AND I924 

Primary Cases: 25. 

Secondary Cases: 14. 

3 'c.r.‘ Males, 2 (both secondary). 

Females, 37. 

Age: Youngest: female, 13. 

Oldest: male, 52. 

The oldest female was 49. 

Age limits of the two groups: 

Primary: Oldest, 49; youngest, 13. 

Secondary: Oldest, 44; youngest, 14. 

Year groups : 

10 to 20, 2 cases; i primary, i secondary. 

20 to 30, 18 cases; ii primary, 7 secondary. 

30 to 40, 10 cases; 8 primary, 2 secondary. 

40 to 50, 8 cases; 5 primary, 3 secondary (i male, aged 44). 

50 — I case ; secondary, male. 

Family History : 

Five secondaries were positive. 

One primary was positive. 

General Health : 

Primary, 20 had been good, 5 fair, none poor. 

Secondary, i good (tuberculosis of knee 10 j'ears before) ; 3 fair, 9 poor, i not given. 
Other tnbcrcttlosis processes present: in secondaries: 

2 had lung and lymph-node involvement. 

I had tuberculosis of spine, radius, and of lungs and lymph-nodes. 

I had a tuberculous knee (10 years before). 

I had lung and empyema (tuberculous). 

I had tuberculosis of rib. 

8 had tuberculosis of lungs alone. 

History of Trauma : 

I secondary positive. 

4 primary positive. 

Sinuses Present : 

Primary cases: 16 cases (4 not reported). 

Secondary cases : 5 had sinuses, 2 did not, and the remaining 7 were not reported. 
Pain at any time : 

Primary: n cases had pain, 9 did not, and the remainder were not reported. 
Secondary: 5 had pain, 6 did not, and the remaining 3 were not reported. 
Lactation : 

Primary : 10 primaries had lactated, 6 had not, and the remaining were not reported. 
Secondary: i secondary had lactated, 7 had not, and the remaining cases were not 
reported. 

(Subtracting 2 males, 5 females had lactated.) 
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Affected Breast: 

Primary: 12 cases were of the right breast, 13 of the left. 

Secondary: 6 cases were of the right, 8 cases were of the left breast. 

Type of Lesion : 

There is not enough uniformity of terminology to permit any analysis of the types 
of lesion. 

Treatment ; 

Primaries : 4 radical, 9 simple amputations, and 6 local excisions. 

Secondaries : i radical, 3 simple amputations, and 4 local excisions. 

X-ray ■\\^s used in one case (Miss M. Q.) of our series. 

Results : 

Primaries: 14 were good with no recurrences. The remaining ii were not reported. 

Secondaries : 4 good, 2 much improved, and 2 recurrences. The remaining 6 are 
not reported. 

In further consideration of the anal3'^sis it may be pointed out that the 
male reported by Durante and AlacCarty was a case of pulmonary tubercu- 
losis with empyema; it therefore seems that the tuberculous process in the 
breast was one of continuity rather than a true tuberculosis of the mammary 
gland. Elkin also reports a female in which the process was secondary to a 
tuberculous rib. At operation the sinus tract and the rib were removed. 
Deaver has also admitted such cases to his classification. The question arises 
as to the justice of calling these cases “ secondary ” mammary tuberculosis 
when they appear to be simple extension by continuity. 

By way of contrast to the above two cases, the case of Miles is con- 
sidered — a female, aged forty-nine, who is considered as secondary because 
of a tuberculous condition of the knee ten years previous to the mastitis. 
There was no demonstrable tuberculous lesion in extra-mammary tissue at 
the time of her breast involvement. Gatewood believes that the usual report 
of 60 per cent, of mammary tuberculosis as primary is wrong, and he sug- 
gests the term “ deuteropathic ” to replace “ primary,” believing that tuber- 
culous mastitis is similar to tuberculosis of the kidney — secondary to some 
focus which may be, and usually is, unrecognized. This is in accord with 
Deaver’s opinion, previously stated. 

Alore than half the observers have considered the h^ematogenic route as 
the chief means of infection of the breast with tubercle bacilli. Elkin states 
that in order for the lesion to be primary the organisms must enter the skin, 
the mucous membrane, or must be in the blood without causing lesions else- 
where. This is also in accord with Deaver’s statements. Elkin and others 
quote Babes, indicating the possibility of tubercle bacilli gaining entrance 
through an intact skin, and Ravenel in regard to the passage of the organisms 
through the intact intestinal mucosa. Some have thought that the lactiferous 
ducts furnish a pathway of entrance for the infection; of the cases in which 
lactation was reported, 10 primary cases had lactated and 6 had not; i 
secondary case had lactated, 7 had not. 

Retrograde involvement from the lymphatic tissues of the region would 
appear to be a frequent occurrence in secondary cases, and there is to be 
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observed a high incidence of palpable axillar)^ or cervical nodes, but demon- 
stration as to whether the glandular enlargement preceded or followed the 
mammary involvement would be very difficult. 

Trauma plays no considerable part except in one case — a thirteen-year-old 
girl of Cahill’s series. However, 3 other primary cases and i secondary case 
present a positive history of some iiijuiw. 

It is of importance to note that the general health of the patients was 
good, and that only one primary case gave a positive family or exposure his- 
tory. Five secondary cases gave positive family or exposure histories. 

Considering the concomitant lesions, assumed to be the original foci of 
infection in the secondar}'' group, the most frequent finding was involvement 
of the lungs alone; next to this in frequency was involvement of lungs 
and lymph-nodes. 

The types of the lesion accepted by Denver and McFarland have been 
listed previously in the paper. Their characteristics are as follows : 

(1) Acute miliaiy tuberculous mastitis is always secondary and is of little 
surgical importance since it is a part of a general miliary tuberculosis. 

(2) Nodular tuberculous mastitis presents a breast containing discrete 
nodules, and is considered to be due to the bacilli lodging in the stroma of 
the gland rather than in the duct or peri-ductal tissue. Localized tubercles 
form, gradually increase in size, and coalesce, forming a palpable mass which 
is as a rule not attached to the deeper structures and is not at first connected 
to the skin. These masses are irregular in contour and may present fluctua- 
tion. They are tender in many cases. Formation of cicatricial tissue causes 
the nipple to be retracted quite commonly. The skin eventually becomes 
involved, adheres to the mass, and turns dark red in color. Following this 
the abscess points and ruptures. 

(3) Disseminated nodular tuberculous mastitis is a spreading variety of 
the above type and is seen most commonly in breasts that are lactating. 

(4) Sclerosing tuberculous mastitis presents a maximum of connective 
tissue formation. Sinuses are irot common in this variety. 

(5) Mastitis tuberculosa obliterans has the lesion chiefly surrounding the 
milk ducts, destroying the epithelial lining, and filling the lumen of the duct 
with the debris. 

Gatewood grouped all his five cases as “ confluent ” in type. This type is 
rarely confused with any condition other than actinomycosis or tertiary 
syphilis, and is more common than either of these in the breast. 

Durante and MacCarty describe their gross pathological iDicture as one of 
chronic mastitis with dirty discoloration of the normally pearly white glan- 
dular tissue, and a blood}'^ discoloration of the fat. Microscopical^, fibrosis 
about localized areas of caseation which showed hnnphocj^tic infiltration and 
giant cells, formed the picture. 

Elkin uses the following terminology; (a) Disseminated, (b) confluent, 
and (c) sclerosing types. - . 
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In regard to treatment and prognosis, Cahill states that complete removal 
of the breast and pectoral muscles with dissection of the axillary glands is 
indicated if the glands are involved, while if the disease is early and no glands 
are involved and tlie sinuses have not reached the pectoral fascia, complete 
removal of the entire breast tissue will suffice; post-operative X-ray may 
be indicated. 

In the primary cases there were 4 radical, 9 simple amputations, and 6 
local excisions. In the secondary group there were 3 simple amputations, 
4 local excisions, and i radical operation. In one of our own series (Miss 
M. Q.) X-ray was used. This patient would consent to only a local exci- 
sion of the lesion, and received the post-operative radiation indicated in 
her history. 

Two of our^ cases had radical amputations — Mrs. A. B. had a pre- 
operative diagnosis of cancer and Mrs. McA. was considered as having a 
possible malignancy. The two other primary cases had (a) excision of the 
tumor and (&) partial amputation of the breast with good results. One 
secondary case, Miss I. B. D. was suffering from a generalized tuberculosis 
and drainage was carried out as a palliative measure. The sinus did not 
completely heal until June, 1919. In late June of 1919, the patient had an 
amputation of the left arm because of tuberculosis of the elbow, at which time 
she also had marked cervical lymphadenitis. Shortly thereafter, she moved 
from St. Louis and has since been lost to our Social Service department. 

Tuberculosis of the breast is one of the most benign forms of tubercle 
infection. The treatment is surgical, and prognosis is excellent in the pri- 
mary cases if surgical intervention occurs while the process is still confined 
to the mammary gland, before the lymph-glands of the region break down. 
The prognosis of the secondary cases is fairly good for the immediate lesion ; 
the ultimate prognosis obviously depends on the other foci within the body. 

Note: This article was completed before the appearance of the following papers: 
Tuberculosis of the Breast by J. W. Hinton and T. C. Lawson (Annals of Surgery, 
1926, vol. Ixxxiii, p. 170) ; Tuberculosis of the Mammary Glands by Cahill, James A. 
(Surg., Gyn. and Obst., vol. xi, p. 227, 1925) ; Tuberculosis of the Mammary Gland by 
Shipley, A. M., and Spencer, H. R. (Annals of Surgery, 1926, vol. Ixxxiii, p. 175). 
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ON THE SIGNIFICANCE OF THE ESCAPE OF STERILE BILE 
INTO THE PERITONEAL CAVITY 

By Owen H. Wangensteen, M.D. 

OF Minneapolis, Minn. 

FKOit THE DEPAETMENT OP SUEOEBT, DNIVEBSITP OF MINNESOTA 

The ominous import of the discharge of infected bile into the peritoneal 
cavity following perforations in the inflamed extra-hepatic bile passages is 
generally conceded. McWilliams/® in reporting io8 operated cases of spon- 
taneous perforation in the infected biliary system, states that the mortality 
was 48 per cent. In a study of peritonitis by Hirschel,*® seven of the cases 
reported were due to perforations in the biliary tract. All died. J. F. 
Erdmann ^® has compiled thirty-four instances of spontaneous perforation 
of the gall-bladder during typhoid fever. Twenty-seven were not operated 
on. All died. Of the seven submitted to operation, four recovered. NoetzeP® 
states that eleven cases of spontaneous perforation of the gall-bladder have 
come under his observation, six of which died. In an experimental investi- 
gation he established peritoneal-bile fistulas in dogs and at the same time 
introduced bacteria into the peritoneal cavity. In almost every instance death 
quickly supervened due to a fulminant peritonitis. When bile alone was 
allowed to drain into the peritoneal space, or bacteria alone introduced, no 
untoward effect was observed. The malignant character of biliary peritonitis 
needs no emphasis. 

The significance of the escape of sterile bile into the peritoneal space is 
not so generally agreed upon. Some of the early writers on this subject 
believed that the escape of bile into the peritoneal cavity was regularly fol- 
lowed by a fatal outcome. More recent observations would lead us to 
believe that the leakage of bile into the peritoneal cavity is attended with no 
great danger. Some state that sterile bile in the free peritoneal cavity is 
absolutely innocuous. • * • 

Larrey “ wrote “ Le epanchement des matieres bilieuses dans la cavite abdominale 
cst mortel.” John Bell* considered the escape of bile into the peritoneal cavity more 
dangerous than fasces or urine. Hennen said, “ Nie ist Jemand meines Wissens von 
einer Verwundung der Gallenblase genesen." Duputryen ” believed that wounds of the 
gall-bladder were regularly fatal from peritonitis. Chelius “ stated that only with 
localization of the escaped bile, the establishment of an external fistula or removal of 
the bile by puncture was a favorable outcome possible. Guthrie “ said “wounds of the 
gall-bladder are as far as is known, fatal.” 

In 1879, Thiersch'”’ reported before the German Congress of Surgery the instance 
of a boy of twenty who died seven weeks following receipt of an injury to the biliary 
passages : tliree litres of bile had been aspirated. The only other instance of death 
following rupture of the biliary passages that had come to his attention was fihe case 
of Drysdale,''* where death occurred fifty-three days after rupture of the common bile 
duct. It was his opinion that the escape of sterile bile into the peritoneal cavity was 
attended with no great danger. Lesser,®’ in discussing the case of Thiersch, reported on 
some experimental work done by Bostroem which would indicate that large amounts of 
bile in the peritoneal cavity are innocuous. In 1892, in an editorial article in tlie 
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Annals of Surgery, Samuel Lloyd ” stated that no deleterious effects result from the 
escape of bile into the peritoneal cavity. In the same journal is abstracted a case 
report of Hermes*® from the Deutsche Medisinische Wochenschrift in which a 
successful outcome is reported following operation for the escape of bile into the peri- 
toneal cavity after trauma to the biliary tract. The editor appends the following note; 
" This is an admirable illustration of the comparative harmlessness of the escape of bile 
into the abdominal cavity and corroborates the instances reported in the editorial in 
the August Annals.” 

Before the Philadelphia Surgical Society in 1904, J. H. Jopson“ and W. J. Taylor" 
reported cases of spontaneous rupture of the gall-bladder associated with unusual toxic 
symptoms. In both these instances, however, calculi were present and the bile pre- 
sumably infected.* Both patients recovered. LeConte, at the same time, in reporting 
another instance and discussing the cases of Jopson and Taylor, stated “that so many 
cases had been reported where bile was present in the peritoneal cavity without produc- 
ing profound toxic symptoms that one must eliminate many other factors before con- 
cluding that such toxaemia is caused by the peritoneal absorption of bile.” In the same 
discussion, W. J. Hearn f gave it as his opinion that bile in the peritoneal cavity 
produces no more toxic effects than does any other foreign body. J. H. Gibbon” 
states that cases had come to his attention “ where bile had been present in the peri- 
toneal cavity for many months without producing untoward effects.” He would rather 
believe with LeConte “ that bacteria were responsible for the symptoms that developed 
from leakage in the biliary tract. 

Cohnheim,” Edler,’* Laehr,” and Hahn" believe that sterile bile in the peritoneal 
cavity provokes a chemical peritonitis and ascribe the untoward results occasionally 
observed after bile leakage to injury to the peritoneum. 

Schlatter " says that its presence in the peritoneal cavity is well tolerated and that 
bile possesses absolutely no danger for the peritoneum. The danger of bile leakage he 
believes lies not in peritonitis, but in a toxic influence due to overloading the body with 
the biliary constituents. 

Guibe” states that biliary peritonitis is a misnomer and would rather designate 
the accumulation of sterile bile in the peritoneal cavity as choleperitoneum. Such a 
condition of itself this author maintains is well tolerated and does not bring about 
death. The real danger in the escape of bile into the peritoneal cavity Guibe says is 
infection. Dormont,” too, states that any ill effects observed following bile leakage is 
due to infection. Noetzel,’® McWilliams,®® Orth,'^° Sick and Fraenkel,®* Buchanan,” 
Ritter ®* and Burckhardt state that large amounts of sterile bile in the peritoneal cavity 
are well tolerated. 

Courvoisier” collected 34 instances of subcutaneous rupture of the biliary passages 
following trauma, of which 22 died and 12 recovered. In no instance did a patient 
recover without puncture or operation. Courvoisier stated that animal experiments 
demonstrate the harmlessness of the presence of sterile bile in the peritoneal cavity, but 
despite the uniform mortality in the untreated group of biliary leakage concluded that 
clinical experience also substantiated the idea and that bile in the peritoneal cavity when 
sterile was relatively harmless. That a toxic action of bile obtained through absorption 
be considered as being do ubtful. Terrier and Auvray,®* in a review of injury to the 

* The investigations of Naunyn,” Leubuscher,®* Gilbert and Girode,®^ Mieczkowski ‘ 
and Mikaye" demonstrate that the bile of healthy animals is sterile. The contention of 
Fraenkcl and Krause,®* and Ehret and Stolz“ that bacteria are present in normal bile 
is probably not correct. Duclaux,*® Netter and Martha'” and Mikaye’® have shown that 
the bile in the terminal portion of the common duct regularly contains bacteria. The 
examination of the bile from gall-bladders that contain calculi by a number of investi- 
gators shows that bacteria are regularly present,”* “ even though their demonstration 
may be difficult. Their virulence on animal innoculation is often minimal. 

t Discussion of papers by Jopson, Taylor and LeConte. 
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bile passages following trauma accept the conclusion of experimental investigators that 
sterile bile in the peritoneal space of animals is attended with no danger, but reiterate 
the statement of Courvoisier that no case of rupture of the biliary passages has been 
cured without puncture or incision. 

Lewerenz^ reported a successful outcome after rupture of the common bile duct 
in a boy of two and one-half years, and collected 63 other instances of injury to the 
gall-bladder and bile ducts from the literature. The absorption of the bile from the 
peritoneal cavity in these instances he considered the usual cause of death, the bile salts 
being responsible for the lethal outcome. Stierlin also states that the resorption of bile 
in these instances gives rise to a fatal toxsemia when the bile flows into the peritoneal 
cavity for a long time. The loss of bile from the intestine he believes hastens death. 
Ricketts combined in a report 273 instances of spontaneous perforations and traumatic 
ruptures of the gall-bladder and noted the better prognosis in the traumatic group. 
Amante^ collected lOi instances of subcutaneous rupture of the biliary passages and 
states that without intervention such an injury is usually fatal, due to the toxemia 
resulting from the absorbed bile. Thole in a monograph on the subject, says that 
spontaneous rupture of tlie inflamed biliary tract is much more serious than traumatic 
rupture of the normal bile passages. Deatli is due to cholaemia, loss of bile from the 
intestinal tract and inanition in the latter group. Kehr°‘ once of the opinion, that 
sterile bile was without effect in the peritoneal cavity, now states “ that continued leak- 
age of bile into the peritoneal cavity is a serious occurrence due to the general intoxi- 
cation consequent upon the absorbed bile salts, Guibe, Ritter, and more recently 
Burckhardt, have insisted that death from cholaemia following rupture of the bile 
passage has never been observed. 

A number of experimental investigators have concerned themselves with this prob- 
lem, and with one exception have all concluded that sterile bile may be present 
in the peritoneal cavity without harm. Ehrhardt” ligated the supraduodenal portion of 
the common bile duct in twelve dogs and cats, cut the duct above the ligature and slit the 
proximal end a little. His animals died within two to six days with a progressive 
icterus. At necropsy there was only a little bile in the peritoneal cavity. The peritoneal 
surfaces were bile stained, but were otherwise smooth and glistening. The bile was 
sterile. Death he attributed not to a chemical peritonitis, but to cholaemia from the 
absorbed bile. In two cats he cut a hole in the gall-bladder and placed a culture of 
dead B. coli in the peritoneal cavity. Neither of these animals died of infection or 
cholaemia at the end of fourteen days. Two experiments done subsequently” with 
staphylococci gave the same results. Ehrhardt concluded that bile depressed the 
virulence $ of bacteria and that infection protected against death from cholaemia. 

Noetzel’® cut a hole in the gall-bladders of seventeen rabbits. Sixteen recovered 
without effect. Only one died. Noetzel concluded that large cuts in the gall-bladder 
heal readily § and that the escape of bile into the peritoneal cavity is innocuous, 

Bostroem, according to Lesser,” was also unable to observe any injurious effect 
from the leakage of bile into the peritoneal cavity of animals, and concluded that large 
amounts of sterile bile are well tolerated by the peritoneum and that fistulous openings 
in the gall-bladder close quickly. 

Fraenkel and Krause” injected bile into the peritoneal cavity of guinea-pigs and 
dogs without observing any untoward effects. After cutting the gall-bladder with 
scissors in dogs the result was the same. When the dogs were killed two to five weeks 
later, the wounds in the gall-bladders had healed or were scale d with omentum or loops 

t The delayed death in this group of animals in all likelihood was due to a localization 
of the process by omentum or loops of intestine. When infected bile escapes into the 
peritoneal cavity, the process is usually well-walled off. Sterile bile on the contrary 
usually escapes into the free peritoneal space. 

§ Enderlen and Justi ” have studied tlie repair in wounds of the gall-bladder micro- 
scopically and find that healing occurs quickly. 
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of intestine. It was their conclusion that the escape of bile into the peritoneal space 
was without danger. Kehr,” and Terrier and Auvray" state that Emmert, Hering, and 
Villaderbo, Campaignac, Ammussat and Schwartz have made similar experiments and 
have concluded that the presence of sterile bile in the peritoneal cavity is with- 
out significance. 

The writer believing that in the experimental animal the establishment 
of well-functioning fistulas is essential to determine the significance of the 
escape of sterile bile in the peritoneal cavity, ligated the supraduodenal por- 
tion of the common bile duct in six dogs and cut a hole in the gall-bladder at 
the same time. All of these animals died within twenty-four hours. At 
necropsy the bile in the peritoneal cavity was sterile. In two rabbits this 
same procedure was done. Both died within twenty-four hours. 

In four other dogs the common bile duct was divided, in two the distal 
end was tied, in the other two it was left open. All these animals died within 
forty-eight hours. In two rabbits the common bile duct was divided and the 
distal end left open. Death occurred within forty-eight hours. 

When well-functioning biliary fistulse are established in animals, death 
regularly obtains due to the toxic action of the absorbed bile. In a few 
instances, the peritoneal surfaces were somewhat reddened, presenting the 
appearance of underdone beef. This appearance of the peritoneum in trau- 
matic rupture of the biliary passages has also been noted.^®^ Cultures of the 
bile from the peritoneal cavities of these animals were uniformly negative for 
bacteria. The irritating action of the bile salts was in all likelihood respon- 
sible for this occasional reddened aspect of the peritoneal surfaces. 

Of the solid constituents of bile, cholesterol and mucin can be by fairly 
general consent ruled out of consideration as not being responsible for the 
toxic symptoms that develop following the peritoneal escape of bile. Some 
of the early writers believed that the bile pigments were the toxic element in 
bile. Notably among these were Frerichs,®® Bouchard,® de Bruin and 
Plaesterer.®^ A more recent experimental study by King and Stewart 
w'ould also tend to bear out the idea that the bile pigments were toxic. These 
authors state that the amount of bile salts in a toxic dose of bile given 
intravenously is insufficient to bring out the symptoms observed. Meltzer 
and Salant have attributed this same toxic action of bile to the bile salts. 
Bunting and Brown ascertained that small amounts of bile injected into 
the peritoneal cavity of rabbits and rats were fatal. They ascribed the fatal 
issue to a toxic effect on the myocardium but made no attempt to determine 
whether the salts or the pigment was the lethal factor. 

Among the early writers on this subject, Rohrig,®® Feltz and Ritter,®® 
Leyden and Rywosch believed that the bile salts were responsible for the 
toxic action of bile. Exhaustive investigations by Stadelmann ®‘’ ®® 
Bickel ® lend tenable support to the idea that bile salts are the toxic element 
in bile. 

Biedl and Kraus, ^ in reviewing the toxic effects of bile, state that bile 
salts are strongly haemolytic for blood. In sufficient concentration they cause 
a coagulation of myosin, such that muscle loses its contractibility. When 
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applied to a motor nerve, convulsive movements of the innervated muscles 
may be elicited. If introduced intravenously a slowing of the pulse with a 
fall in arterial blood pressure occurs. After toxic intravenous doses, a 
comatose state, convulsive seizures and death are the usual sequelae. 

In the experimental animal when all tlie bile escapes into the peritoneal cavity 
death ensues quickly within twenty- four to forty-eight hours. When reference, how- 
ever, is made to reports of cases observed clinically in which the common duct ws 
ruptured and a condition present analogous to that in the experimental animal just 
mentioned, a very different sort of situation is seen to obtain, Meissner ” collected 12 
cases of injury of the common bile duct. Eight, or 75 per cent., of these died, but 
in only one instance did death occur within twenty-four hours from the receipt of the 
trauma. Two died thirty-three days”*®® after the injury and a third case®®- fifty-three 
days later, when at necropsy the common duct was found completely divided. 

Meissner mentions 7 other ruptures of hepatic ducts, in 4 of whom the outcome 
was lethal. These died from one to eight weeks after the injury. 

Courvoisier,” in commenting on the cause of death following subcutaneous wounds 
of the biliary tract, stated that in the 34 cases collected by him only 5 died within 
twenty-four hours. In 3 of these, autopsy demonstrated bleeding from the liver. A 
sixth case died after forty-eight hours. 

Landerer“ aspirated a total of 35 litres of bile from the peritoneal cavity of a boy 
of sixteen at successive punctures with a successful outcome. Petersen” records the 
instance of a boy from whose peritoneal cavity 5600 c.c. of bile was aspirated and two 
rents in the gall-bladder successfully repaired five weeks after a wagon had passed over 
the boy’s abdomen. Garrett” removed a total of 16 quarts of bile by aspiration from 
the peritoneal cavity of a man who fell across a beam. Twenty days after the injury, 
a tear in the posterior wall of the common duct was found at operation. Drainage 
was established and the patient recovered. Uhde®“ removed I 4 j 4 kilograms of bile by 
abdominal paracentesis twenty-three days following an injury in a man of twenty-nine. 
Thirty-seven days later gli kilograms were again removed and the patient recovered. 
J. F. Thompson®" records the instance of a man thrown from a cart from whose peri- 
toneal cavity 4 quarts of bile were aspirated at one time. Later 5 quarts and “ seven or 
eight times several quarts of bile were removed ” with a favorable outcome follow- 
ing operation. 

Kulenkampff,” Waugh,®” Kehr," Willard,®” Barling,® Garre,” Dirk,®” Hildebrandt,*® 
Fryer,” Barlow,* and others, have reported instances where bile was present in the 
peritoneal cavity for a long time following rupture of some portion of the biliary tract. 
Large quantities of bile were evacuated at operation or removed by puncture often at 
a date remote from the time of injury and the patients recovered. 

In some of these instances it is not to be doubted that a dilution of the 
bile probably occurred through the irritation of the peritoneum and a conse- 
quent serous exudation. However, these instances substantiate beyond doubt 
the fact that oftentimes large quantities of bile may remain in the peritoneal 
cavity over a considerable portion of time, the patient meanwhile continuing 
in. a fairly good state of health. 

It has been suggested that the only deleterious effect from the escape of 
bile into the peritoneal cavity is occasioned through the loss of bile from the 
intestinal tract."®* The exhaustion and inanition that these patients 

present would give credence to this belief, but when it is remembered that 
complete external biliary fistulse have been present in patients over a number 
of years without untoward effects, the loss of bile from the intestinal tract 
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alone can scarcely be assigned as the responsible factor for the lethal outcome 
when the bile escapes into the peritoneal cavity. Courvoisier mentions 
instances in which complete external biliary fistulm were present 2, 3, 5, 6, 8 
and even 12 years without undue ill consequence upon the patient’s well-being. 
Dogs in which complete external biliary fistula are established, it is true, 
frequently die of inanition and in patients, too, apathy and anorexia 
occasionally are observed when all the bile is discharged to the outside. The 
administration of bile salts in the form of ox bile usually remedies the 
condition. The occurrence of osteoporosis in the bones of the experimental 
animal and in patients who have had complete external biliary fistulae over 
any length of time has been noted. 

Schiff early observed that when complete external biliary fistulas were 
established in dogs that the solid . content of the excreted bile diminished 
markedly. The decrease in the bile salt content was similarly marked. When 
ox bile was fed to these animals the excretion of the bile salts increased. 
Stadelmann’s researches also corroborate these findings of Schiff. 

Stadelmann states that when bile salts are fed that they are excreted in 
the bile to two-thirds of the ingested: amount within ten to twelve hours. 
Wisner and Whipple have noted the fluctuation in bile salts in fistula bile 
with increase or decrease of food. 

When bile is excluded from the -intestine and lost from the body through 
a fistula, therefore, the amount of bile salts is markedly diminished. May 
the same condition obtain in exclusion of bile from the intestine alone, such 
that patients with total occlusion of the common bile duct frequently escape 
an early death from the toxic bile salts and may the same cause account for 
the delayed death in cases where bile escapes into the. peritoneal cavity. 

The normal daily output of bile salts according to Weintraud and 
Biedl and Kraus’^ is about 8 to ii grams. If this production continued in 
obstructive jaundice or in biliary leakage, certainly the patient should suc- 
cumb at an early date to the toxic action of the bile salts. Macleod says 
that gall-bladder bile contains about 10 to 20 per cent, solids, whereas in 
fistula bile only 3 per cent, is present. Brand,^® in reviewing all the published 
cases that had come to his attention up to 1902 where bile had been subjected 
to quantitative examinations, stated that the solid content of bile in fistula 
cases was i to 4 per cent., for gall-bladder bile 20 per cent. The concentrat- 
ing activity of the gall-bladder is of course partially responsible for the 
greater solid content of gall-bladder • bile. The factor of loss of bile from 
the intestine to the outside, however, is undoubtedly the more significant. 

BischofF' could find only .34 gram of bile salts in the urine in marked icterus. He 
didn’t believe that bile salts were formed in less amount in jaundice, but thought that 
they disappeared in the blood. Kuhne“ was unable to find bile salts in normal urine. 
But Stadelmann"* says that Dragendorff and Honne were able to recover the crystals 
of bile salts in normal urine. Intravenous injections of bile salts by Huppert,*" Leyden 
^d Hoppe-Seyler demonstrate that a very minor portion of these salts are excreted 
in the urine. Stadelmann "* states that bile salts have not been found in blood, even 
though Friedlander claims to have found .0075 grams of sodium glycocholate in 100 
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grams of blood. Frerichs” could find no trace of bile salts in the blood or urine of 
jaundiced patients after several attempts. Thirty litres of urine were used by Hoppe- 
Seyler“ to get a qualitative test for bile salts in the urine of a jaundiced patient. 

Professor Hilding Berglund® informs me that there are no reliable quantitative 
methods for determining bile salts in blood and urine. We must, therefore, turn to 
instances in which bile salt determinations have been made on bile following prolonged 
occlusion of the common bile duct, in which external drainage has been established. 
Unfortunately such determinations are rare and subject to the criticism that the bile salt 
determinations were made on fistula bile, which normally is poorer in all the solid 
constituents of bile that is ordinary bile. 

Yeo and Herroun”® report quantitative examinations on bile of a man who had 
been jaundiced six months. Of the total daily output of bile only 1.28 per cent, to 1.416 
per cent, were solids. Of this amount .165 per cent, was sodium glycocholate and .OSS 
per cent, sodium taurocholate. Hammarsten^* reports examinations on 7 cases operated 
by Lennander, in which cholecystostomy had been done. Two of these patients had been 
jaundiced, one about three weeks, the other six weeks. The bile salt content in all 7 
cases was low. In the 2 patients who had been jaundiced no remarkable decrease over 
the fistula bile in the other 5 instances was noted. 

In only one instance to the writer’s knowledge have quantitative bile salt determina- 
tions been done on the escaped bile following subcutaneous ruptures of the biliary 
tract. Eight days following such an injury in a man of twenty-four, KuIenkampfF“ 
aspirated 9.6 litres of bile, again ten days later 54 of a litre, and eighteen days afterward 

litres more. Hausmann made quantitative studies on the removed bile for bile 
salts. The first specimen contained 401 milligrams of bile salts per 200 c.c, A deter- 
mination on the second specimen showed only 18 milligrams present in the same amount. 

In external biliary fistula the amount of bile salts excreted in the bile 
diminishes markedly. In obstructive jaundice and leakage of the bile in the 
peritoneal cavity, where the bile salts are excluded from the intestine the same 
condition apparently obtains. 

Stadelmann postulates a circulation of the bile salts in the organism. 
They are excreted through the liver, absorbed from the intestine largely via 
the thoracic duct, he believes, and then reexcreted through the liver. Such 
an explanation would be inadequate to account for their seeming diminution 
in the escape of bile into the peritoneal cavity. The absorption from the peri- 
toneal cavity, save in those rare instances where bile is encysted (cases of 
Drysdale,^’- Thiersch,®” Ratjen and Labrosse would probably be unusually 
rapid. 1 1 If Stadelmann had contended that the circulation of the salts was 
completed through the portal vein instead of the thoracic duct, it would be 
reasonable to assume that any exclusion of bile from the intestine would be 
associated with a diminution in the bile salt production. Schiff’s observa- 
tion that injection of bile salt into a mesenteric vein also increased the excre- 
tion of bile through an external fistula would be in consonance with such 
a contention. 

In obstructive jaundice, in addition, the liver cells may be damaged 
so that the bile salt production does not continue even though the material 
necessary for its synthesis may not be wanting. 

H Quoted by Stadelmann.®* 

I{ Sterile bile is rarely encysted, though this w’ould appear to be the rule with infected 
bile. Following the escape of bile into the peritoneal cavity more than half the cases 
are jaundiced. 
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The reason for the more rapid death in the experimental animal when wellt 
functioning bile fistulse are established probably lies partially in the explana- 
tion that human bile contains largely glycocholic acid- and relatively little* 
taurocholic acid. Brand found that this relationship of glycocholic to ' 
taurocholic acid in man was i ; 4.5 to i : 5.4. In reports of other examinations ; 
collected by Brand, this disproportion was often, as great as i : 7.3 to 8. , 
Dog bile, on the contrary, is largely taurocholic acid. , A number of investi- '■ 
gators even deny that dog bile contains glycocholic acid. Inasmuch as the ' 
taurocholic bile salts are twelve to twenty times more toxic than the glyco- > 
cholic, the quicker death in the dog should be anticipated. 1 

As concerns the treatment of instances in which bile escapes into the peri- ’ 
toneal cavity following injury of the bile passages, the early removal of the 
bile, repair of the fistulous opening and drainage are indicated. In rupture of 
the gall-bladder, cholecystectomy is the operation of choice; in injury to the 
ducts repair of the defect. When one of the major ducts has been com- 
pletely severed a complete circular suture is to be avoided because of the 
subsequent danger of stricture formation.*^®® A circular suture of three- 
quarters of the circumference of the duct with drainage through a Kehr 
T catheter is the method of choice in repairing the defect. Instances 
have been reported where the common duct was completely severed, suture 
impossible and the patient recovered following tamponade alone.^^’ Liga- 
tion of a severed hepatic duct, though a safe procedure in animals would 
seem hazardous to apply to man. After complete severance of the common 
duct, ligation of the proximal end followed by cholecystenterostomy has 
been done.®® 

In most of the instances reported in the literature where large quantities 
of bile have escaped into the peritoneal cavity, the patient has shown marked 
evidence of shock, such that immediate interference would be out of the 
question. It is interesting, however, that death from shock is rare. Where 
a diagnosis of the escape of bile into the peritoneal cavity can be reasonably 
entertained following a severe injury to the abdomen, in which a movable 
effusion can be demonstrated and signs of peritoneal irritation are present, 
and the patient’s condition such that surgical interference is deemed unwise, 
operation may be deferred, a diagnostic puncture done, and if bile is recov- 
ered, as large a quantity as possible removed through the aspirating needle. 
Numerous instances of recovery following aspiration alone have been 
recorded, but the virtue of such a procedure lies in this: that the patient is 
not subjected to a major procedure while the patient is in a dangerous plight. 
Through removal of the bile, repeated if necessary, his condition may be so 
improved that operation may be done later with but little risk. 

SUMMARY 

The leakage of sterile bile into the peritoneal cavity is not innocuous. 
The experimental animal dies of cholsemia due to the toxic action of the bile 
salts within a- short time when well functioning biliary fistulse from which 
bile escapes into the peritoneal cavity are established. The escape of; any 
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considerable amount of sterile bile into the peritoneal cavity of man following 
subcutaneous rupture of the normal bile passages, unless removed, is always 
fatal. No instance of recovery in such an event has been recorded without 
removal of the bile by operation or puncture. The cause of death is 
cholsemia. The loss of bile from the intestinal tract is a contributing factor, 
but at the same time probably also accounts for the delayed death in untreated 
cases, through a diminution of bile salt production when bile fails to reach 
the intestine. The more rapid death in the dog following the extravasation 
of bile lies partially in the explanation that dog bile is largely the more toxic 
taurocholic acid, whereas, human bile contains relatively more of the less 
toxic glycocholic acid. 
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LIVER FUNCTION STUDIES AND THEIR 
CLINICAL CORRELATIONS* 

By William R. Laird, M.D. 

AND 

Ben P. Brugh, M.D. ajnd W. V. Wilkebson, M.Sc. 

OF Montgomeut, W. Va. 

Any surgical procedure must justify itself on the basis of the results that 
are obtained. In order to effect the greatest number of cures it is desirable, 
if not indeed absolutely indispensable, to make such studies as are available to 
arrive at the most accurate conclusions possible concerning the condition of 
the part which the surgeon wishes to subject to operative procedure. In no 
phase of surgery is this more important than in the surgery of the biliary 
tract. But, unfortunately, there is perhaps no field of surgery in which less 
data is assembled before the surgeon feels that he is ready to undertake a 
major surgical procedure. The results of such incomplete pre-operative study 
are only too strikingly demonstrated in the poor end-results that are being 
obtained. Any careful study of the problems of biliary tract surgery will 
convince even the most optimistic surgeon that the end-results that are being 
obtained are far from flattering. We wish to state distinctly that by end- 
results we mean not only relief from colic, where colic was a feature, but 
also relief from unfavorable reactions to fried and fatty foods, flatus, and 
the vague digestive disturbances that make the patient so decidedly uncom- 
fortable. We recognize that cholecystectomy, etc., is usually successful in 
relieving the patient of his colic. If the operation does nothing more than 
this it is certainly justified. But if the patient is left with definite digestive 
disturbances, flatus, etc., we are compelled to recognize that the operative 
procedure has been only a partial success and that the end-results are unsatis- 
factory, or at best only partially satisfactory. If these poor end-results were 
being obtained only by the less experienced surgeons we might ascribe them 
to poor operative technic with resulting adhesions, etc,, but study of this 
phase of the problem shows that the master surgeon also has his full share 
of poor end-results. For this reason we can dismiss poor surgical technic as 
the cause of unsatisfactory end-results, at least in a large percentage of cases. 

An attempt to make a critical analysis of the underlying causes of the 
symptom-complex which we call cholecystitis shows that there are many who 
believe the principal pathological disturbance is limited to the gall-bladder 
and that the symptoms encountered result from this localized infection. The 
gall-bladder is unquestionably the chief seat of the formation of stones and 
so is the chief structure concerned “ before the fact ” with colic, since stones 
large enough to produce marked disturbance are seldom formed elsewhere. 
But where colic is not a feature there are symptoms that are encountered 
* From the Coal Valley Hospital. 
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too frequently, and are too definite, to be regarded as anything else than a 
part of the clinical picture of the so-called cholecystitides. These patients 
have vague digestive disturbances, unfavorable food reactions, and a distress- 
ing amount of flatus ; in fact, their attention is focussed upon these features 
rather than upon the colic which overshadows them in the cases with stones 
that have become lodged in the bile ducts. 

In making a survey of the literature we find that there is an increasing 
amount of skepticism regarding the adequacy of a localized infection in the 
gall-bladder as an explanation of the clinical picture encountered in chole- 
cystitis. Graham, Heyd, and others have shown most clearly that cholecys- 
titis does not usually stand alone as a clear-cut pathological entity, but that 
there is associated, in a high percentage of cases, a significant hepatitis. 

In the light of such studies we can interpret the food' idiosyncrasies, flatus, 
etc., as due, at least in part, to an hepatic dysfunction. Where there is an 
obstruction of the common duct the cause for these disturbances is obvious. 
When fats reach the intestines they are hydrolyzed by the digestive juices 
to glycerol and the fatty acids. The potassium and sodium salts form soaps. 
These soaps and fatty acids are soluble in the bile, which facilitates absorp- 
tion. If the normal amount of bile is not present, particularly the lecithin 
and bile acids, these fatty acids will not be so readily absorbed but will form 
a coating aroimd the other food substances present, thereby delaying their 
digestion and allowing more time for the action of putrefactive bacteria, thus 
in part explaining the flatus encountered. 

The recent work of Smyth and Whipple may be of interest at tliis point. 
They show that small doses of poisons which are known to affect the hepatic 
epithelium adversely cause a decreased output of the bile salts and acids. 
Since these are the really important parts of the bile, from the digestive 
standpoint, at least so far as we know at the jpresent time, and since they are 
markedly reduced in experimental injury of the liver cells one cannot refrain 
from raising the question as to whether or not these salts and acids may 
be definitely decreased in a clinical hepatitis. And, if this be true, we have 
at least a partial explanation of the digestive disturbances which we so 
frequently encounter. 

The attempt of some surgeons to belittle the effects of a hepatitis in 
producing a significant hepatic dysfunction on the grounds of the normally 
great reserve capacity of the liver hardly seems convincing in the face of the 
fact that a demonstrated dysfunction often does exist. In other words, 
theory falls down in tlie face of fact. Nor can the results of animal experi- 
mentation in which a large part of the liver has been removed without serious 
consequences be regarded as conclusive evidence that a hepatitis cannot cause 
a very definite hypo-function, for it must be remembered that in these experi- 
ments the liver tissue left was presumably normal tissue. A small motor in 
perfect condition might very conceivably handle a load that would be too 
much for a large motor that is in poor working condition. 

Many attempts have been made to devise methods that would enable us 
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to determine with accuracy just how efficiently the liver is functioning. No 
perfectly satisfactory test has yet been devised, for the physiology of the 
liver is very complex, and so an exact check upon hepatic function must 
necessarily be difficult to obtain. However, the phenoltetrachlorphthalein 
test, the icterus index (Meulengracht, Gram, Bernhard and Maue), the 
quantitative estimation of urobilin in the urine, and Widal’s hemoclastique 
crisis test yield valuable data as to whether or not the liver is functioning 
normally and so enable us to arrive at reasonably accurate conclusions as to 
the approximate capacity of the liver to carry on its normal processes. Of 
course it does not necessarily follow that impaired efficiency of the hepatic 
functions which we are able to measure quantitatively is necessarily accom- 
panied b)^ dysfunction of the other activities of the liver. But where there 
is a diffuse hepatitis with dysfunction of the activities which we can measure 
it seems highly probable, though admittedly not proved, that the disturbance 
is general, even though one physiological function may be more disorganized 
than another. 

Since the underlying principles of these functional tests are so well known 
to the profession, it will suffice to merely mention them here : 

In the phenoltetrachlorphthalein test 5 milligrams of the dye per kilogram 
of body weight is injected into the blood stream and samples of blood with- 
drawn at the end of fifteen minutes and one hour, some laboratories also 
withdrawing a third sample at the end of the second hour. The amount of 
dye in the serum of the samples is estimated. When the liver is functioning 
normally the figures will be from 3 to 5 per cent, for the fifteen-minute 
sample and from i per cent, to absent in the sample taken at the end of 
the hour. 

If significant liver pathology is present there will usually be increased 
dye retention. This test obviously has its limitations but Rosenthal, Green, 
Snell, Walters, et al., have checked its results in sufficiently large series of 
cases to establish its value as a clinical test, 

Whipple and Hooper ; Mann, Bollraan and Magath ; Rich ; Makino, et al., 
have shown conclusively that the bile pigments may be extrahepatic in origin 
and that the liver merely excretes these pigments, which act as “ threshold 
substances,” If there is sufficient Hepatic dysfunction this phase of normal 
liver physiology is disturbed and the bile pigments will dam-back in the 
blood stream. This may also be true where there is an obstructive jaundice. 

Meulengracht, et al., have devised a test whereby the degree of bile pig- 
ments retained in the blood stream can be measured. Van den Bergh has 
also devised a test for measuring retained bile pigments. These tests are 
not only simple, sensitive and accurate, but have the additional merit of 
being physiological. 

The study of the urobilin content of the urine furnishes additional data as 
to whether or not the liver is carrying on its normal physiological activities. 
The bilirubin in the bile that reaches the intestine is there normally converted 
to urobilin (hydrobilirubin), absorbed into the blood stream and carried back 
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to the liver where it is re-converted into bilirubin. If the liver is not func- 
tioning normally it loses, to a greater or lesser degree, the capacity to 
re-convert this urobilin back into the original pigment. When this is true 
the urobilin is carried to the kidneys where it is excreted in the urine. An 
excess of urobilin in the urine, therefore, points to hepatic dysfunction. 

The theory of Widal’s hemoclastique crisis test may be briefly stated as 
follows : The split-products of protein metabolism are ordinarily stopped by 
the liver and broken down into harmless substances. In the presence of an 
hepatic dysfunction these substances may pass through the liver and give rise 
to a mild anaphylaxis, with a resulting leucopenia. In our hands this test 
has proved less reliable than the others in affording evidence of hepatic 
dysfunction but we feel that, if positive, it does afford additional corrobora- 
tive evidence. 

Feeling that Graham, et al., are correct in ascribing many of the features 
that have ordinarily been regarded as a part of the clinical picture of chole- 
cystitis to the associated hepatitis, we have carried out the studies upon 
which this paper is based. In our total series there have been 517 cases of 
gall-bladder disease. This report is based upon a critical study of 52 con- 
secutive cases. In handling the patients of this series we have included an 
exhaustive history, a thorough general physical examination, Wassermann 
reaction, general blood chemistry, and the four liver function tests outlined 
above. The functional studies have been made at the time of admission, as 
often as seemed indicated during the period of pre-operative preparation, at 
intervals during the post-operative course, and as a final check on the end- 
results at some time subsequent to discharge from the hospital. 

We believe that the employment of these functional studies has distinct 
value in handling the so-called cholecystitis cases. We feel that they are of 
value in differential diagnosis because patients who show symptoms suggest- 
ing non-calculous cholecystitis, but who give normal findings in the liver 
function studies, have generally been found to be suffering from some non- 
hepatic disorder. On the other hand, patients whose functional studies have 
pointed to definite dysfunction of the liver have almost invariably proved at 
operation to have definite liver pathology associated with involvement of the 
gall-bladder. From the clinical history, physical findings, and results of 
laboratory examinations we have been able to predict, with reasonable accu- 
racy, the amount of liver pathology to be found at operation. In our series 
of 52 cases with complete fimctional studies there have been only two cases 
in which our predictions were not confirmed at operation. 

The thing that has impressed us most in using these functional tests is 
the close parallelism between the severity of clinical symptoms (excluding 
colic) and the degree of dysfunction as shown by our laboratory studies. 
In our experience the phenoltetrachlorphthalein test, the icterus index, and 
urobilin tests have checked each other quite accurately. The Widal hemo- 
clastique crisis has been less reliable, but we feel that it has been sufficiently 
valuable to justify its continued use. 
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We have stressed our laboratory findings in deciding the course to be 
followed with any given patient. If liver function studies at the time of 
admission indicate marked dysfunction, he is started on a period of intense 
pre-operative preparation consisting of tremendous hot compresses to the 
liver area (Crile), a dietary r%ime consisting of high carbohydrate, low fat 
diet, and an abundance of fluids. 

Within reasonable limits this period of pre-operative preparation is con- 
tinued until the laboratory studies show a marked improvement in the degree 
of hepatic dysfunction. The patient is then subjected to whatever operative 
procedure that seems indicated in his particular case. In general we prefer 
cholecystectomy to cholecystostomy unless there is some definite indication 
for the latter operation or some clear-cut contra-indication for the former 
one. The removal of the gall-bladder, as Graham has pointed out, tends to 
break the cycle of infection from the liver to the gall-bladder and vice versa. 
When this vicious cycle has been broken the liver is better able to recover 
from its infection. 

If functional studies at the time of operation fall within the normal zone 
we close the abdomen tight, without drainage of the biliary tract. The 
results that have been obtained by this procedure have been most gratifying. 
Occasionally Morrison’s fossa is drained, but we feel that the adhesions, etc., 
that must result from this procedure render it undesirable when closure of 
the abdomen is not contra-indicated. 

If, however, our laboratory studies show that there is hepatic dysfunction 
at the time of operation, we drain the biliary tract via the cystic duct 
(Lobingier), We are aware that many able surgeons claim that this method 
is not practicable because of the small size of the cystic duct. We have found 
that the cystic duct can easily be dilated with a Garceau tapered ureteral 
catheter to a point where drainage can be readily established, using a small 
drainage tube. This drainage is continued, wdthin reasonable limits, until 
laboratory studies show normal values or only slight hepatic dysfunction. 
It is those patients with only moderate to slight dysfunction whose biliary 
tracts were not drained that have the food idiosyncrasies, 'flatus, etc. 

It is thus seen that we find these liver function studies valuable in the 
diagnosis of hepatic disorders, in helping to decide when the patient is ready 
for operative interference, in indicating the desirability of drainage of the 
biliary tract via the cystic duct in preference to closing the abdomen tight or 
draining Morrison’s fossa only, and to tell us when liver function has been 
sufficiently restored to discontinue drainage. We feel that these studies are 
of particular value in determining the length of time that is necessary to drain 
the biliary tract in the more severe cases. 

The purposes of drainage, as we understand it, are to get rid of infection 
and to restore function. Surgical teachers tell us that we must drain until 
the bile is free from bacteria. This is doubtless all right as far as it goes, 
but the fact that the bile is free from bacteria seems to us to be a most 

m 



LAIRD, BRUGH AND WILKERSON 


unsatisfactory criterion by which to decide whether or not the liver has been 
restored to something approximating normal function. Within reasonable 
limits, we continue drainage not only until the bile is free from bacteria, 
but until functional studies show values that do not vary greatly from the 
normal. Only 2 of -the 20 cases in this series that have had cystic duct 
drainage have failed to be restored to normal liver-function values. Since 
the purpose of operation is not only to remove foci of infection, but also to 
restore normal function, we feel that the logic of this procedure will recom- 
mend itself. Certainly it cannot well be argued that it is desirable to dis- 
continue drainage while liver function is in an unsatisfactory condition. 
Such functional studies as we are making give a fair approximation of the 
state of liver function and, we believe, furnish a much more satisfactory 
criterion than mere freedom of the bile from bacteria by which to decide 
when it is safe to discontinue drainage. 

It is often extremely difficult to decide whether or not a patient with 
non-calculous cholecystitis will receive the greater benefit from surgical inter- 
ference or from medical attention in the hands of a qualified internist. If a 
patient comes in with cholecystitis but without stones and in the usual period 
of preparation returns to normal liver function values, as shown by labora- 
tory tests, he is referred back to the internist for treatment if visible foci 
of infection are found. Where such a mild grade of dysfunction exists we 
regard this as the most conservative procedure and the one that best serves 
the interests of the patient. With proper dietary control and by having all 
accessible foci of infection cleared up, these patients often do remarkably 
well without being compelled to subject themselves to a major surgical 
procedure. It is thus seen that the laboratory can afford valuable aid in 
deciding whether or not the borderline cases shall be handled medically 
or surgically. 

As stated in the beginning of this paper, any procedure that is to be 
continued must justify itself on the basis of results. We have applied that 
test to these laboratory procedures, making every effort to separate fact from 
fancy. We have not been content to regard relief from colic as a satisfactory- 
end-result of an operative procedure on the biliary tract, but have insisted 
that the patient be relieved from digestive disturbances that do not belong 
primarily to the gastro-intestinal tract, from unfavorable food reactions, and 
from excessive flatus. 

A summary of the data obtained in our series of functional studies is 
shown in Chart No. i. This chart has been plotted from the average findings 
of all the 52 consecutive cases which we have included in this report and so 
furnishes much more trustworthy information as to the reliability of these 
tests than could be obtained from curves based upon selected cases. 

From this chart it will be observed that the average value of the icterus 
index at the time of admission was 13. The average normal findings are 
from 4 to 7, therefore this figure is approximately double the normal value. 
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Since jaundice does not ordinarily appear until values of 15 or 16 are reached, 
it is obvious that latent jaundice only was present in the average patient of 
this series. Obviously some patients were visibly jaundiced, but they repre- 
sent a very small percentage of the total series. 

On admission the average phenoltetrachlorphthalein retention in this 
series was 7 per cent, at the end of the fifteen minutes and 5 per cent, at the 



end of the hour. Since the normal value at the end of the hour period 
ranges from i per cent, to absent, it is obvious that our patients had definitely 
increased retention of the dye. 

Urobilin was present in the urine in every case, 4 basis 4. The Widal 
hemoclastique crisis test was positive in 40 of the 52 cases, the average value 
being approximately 3 on basis of 4. 

By the time the patient came to operation the average value for the 
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icterus index had dropped to ii.S; the phenoltetrachlorphthalein retention 
had dropped to 5 per cent, and 3 per cent, at the end of the fifteen minutes 
and one hour, respectively; the urobilin in the urine had decreased from 
4 basis 4 to 3 basis 4 ; and the Widal hemoclastique crisis test was positive in 
only 25 of the 52 cases with an average value of 2 basis 4, 

Eighteen days after operation, average period, the drainage tube was 



removed from those cases, having drainage. At this time the icterus index 
had fallen to 9 ; the phenoltetrachlorphthalein retention to 3 per cent, and i 
per cent. ; the urobilin was still consistently present in the urine but showed 
only a value of 2 basis 4 while the Widal hemoclastique crisis test was 
negative in every case. 

At the time of discharge from the hospital the average icterus index had 
fallen to 6, a normal value ; the phenoltetrachlorphthalein retention remained 
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at 3 per cent, for the fifteen-minute period and was negative at the end of 
the hour ; urobilin in the urine was still present, 2 basis 4 ; the Widal hemo- 
clastique crisis test, however, was negative in every case. 

A careful post-operative check of each of these patients at an average 
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period of four months following operation showed liver function values that 
were well within the normal zone. 

From the above data it seems perfectly clear that an hepatic dysfunction, 
as shown by these laboratory tests, gives abnormal values. By observing the 
clinical condition of these patients during their stay in the hospital, we have 
been able to satisfy ourselves that an improved clinical condition is reflected 
in more nearly normal values in the laboratory tests. With recovery the 
values obtained in the laboratory studies fall within the normal zone. This 
return to normal functional values in association with a satisfactory clinical 
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condition has been too consistent to be regarded as anything else than definite 
evidence of the value of such laboratory studies as we have been making. 
Chart No. 2 shows the values obtained in the functional studies on a 
patient with a moderately severe, non-calculous cholecystitis, with drainage 
of the biliary tract. At operation the gall-bladder was found to be thickened 
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the edges rounded, and there was a tremendous increase of connective-tissue 
trabeculation. The pancreas was also abnormally hard and enlarged. The 
appendix had been previously removed. The functional studies returned to 
normal values, as shown on the chart, and the patient was completely relieved 
of his symptoms, including food idiosyncrasies, flatus, etc. 

Chart No. 4 shows a relatively mild type of case that is closed tight with- 
out abdominal drainage of any kind. At operation we found mild but definite 
liver pathology. 

The thing that has been most gratifying to us is the close parallelism 
between these functional studies and the clinical condition of the patients. 
In checking over our end-results we find' that ; 

(1) Patients even with severe symptoms, whose functional studies 
returned to normal during the period of pre-operative preparation and 
remained normal through the post-operative course, have been relieved not 
only of colic but have been free, or practically free, of the preexisting diges- 
tive disturbances. The laboratory studies of these patients continue to give 
normal values. 

(2) Patients who could not be restored to normal functional values before 
operation but who had drainage of the biliary tract until normal values were 
obtained, have been relieved not only of colic, but also of the unfavorable 
food reactions, etc. Laboratory studies give values which closely parallel the 
excellent clinical condition of these patients. 

(3) Two of our patients could not be restored to normal liver function 
values either during the period of pre-operative preparation or by prolonged 
drainage of the biliary tract. These patients have been relieved of colic, 
but have continued to have digestive disturbances, unfavorable reaction to 
fried and fatty foods and an excessive amount of flatus. Laboratory studies 
show that these patients give liver function values indicating a continued 
hepatic dysfunction. Since these patients have been relieved of colic they 
would ordinarily be regarded as “ cures,” but we prefer to list them among 
our cases with poor end-results. Of course the number is too small to permit 
any far-reaching conclusions, but they are at least suggestive. 

(4) From time to time we have patients return with digestive disturb- 
ances, etc., who had a cholecystectomy or cholecystostomy before liver func- 
tion studies became routine. Of course we have no data on the state of liver 
function in these patients at the time they left the hospital. But laboratory 
studies made at the time of their return to the hospital have almost invariably 
given values that indicate an hepatic dysfunction and the degree of dysfunc- 
tion parallels the clinical picture quite closely. 

In conclusion, we feel that these functional studies afford data that makes 
the diagnosis of cholecystitis cases, the handling of these cases while in the 
hospital, and the prognosis of final results more a matter of information and 
not so much a mere guess. We believe that these studies more than justify 
themselves on the basis of results and should, therefore, be given serious 
consideration by every surgeon who operates upon the biliary tract. 
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THE TREATMENT OF PEPTIC ULCER FROM THE SURGICAL 

POINT OF VIEW* 

By Geobge Woolsey, M.D. 

OF New York, N. Y. 

In considering the methods and the results of treatment of peptic ulcer 
the distinction between duodenal and gastric ulcers must be sharply drawn. 
Too often in the literature this distinction is not made, resulting in confusion 
and loss of value of much that is written on the subject. The late results are 
of the greatest importance in determining the value of methods of treatment. 
Certain sequelae and complications are also of great interest in relation to the 
choice of method. 

Duodenal Ulcer . — Medical treatment should first be tried and even repeated 
one or more times, for recurrence, unless there is some special contraindication, 
such as repeated hemorrhage, or unless the patient cannot carry out a careful 
diet and continue it for some time. 

Until recently reports of medical treatment have not given the late results, 
such as have been given in many of the surgical reports. In cases treated 
medically the percentage of incorrect diagnoses, even when backed by X-ray 
examination, is considerable, resulting in a loss of value of medical statistics, 
as the following quotation from Reimann *■ indicates : " This is said intention- 
ally to cast some discredit on the clinical diagnosis of gastric and duodenal 
ulcer, even when backed by rontgenological evidence, for, as appears in litera- 
ture, reports of treatment and diagnosis of these conditions, without actual 
visualization of the ulcer, contain an error of varying amount, and, in our 
experience, seldom below 20 per cent.” The pathologist also knows, both from 
surgical and necropsy specimens, that the relief or abolition of symptoms is 
no criterion of healing. Thus Reimann * says : “ Careful examination of all 
the specimens removed at operation in this Clinic (Denver's) has shown in a 
number, in which the external appearance has been that of healing, that the 
healing has not been complete. At operation a scar is seen and felt in some 
part of the stomach or duodenum. The appearance from the serosa is that of 
a healed cicatrix. We have yet to receive a specimen in^which ulceration could 
not be demonstrated.” 

Nielsen reexamined 239 patients two and one-half to nineteen years after 
medical treatment. The clinical diagnosis was based on reliable data in every 
case. Two hundred, or 83.7 per cent., were not permanently cured. The 
longer the duration of the ulcer at the time of treatment the larger the per- 
centage of recurrences. On the other hand H. Krohn” followed 172 cases at 
least twenty-six months after discharge from medical treatment, in which the 
ulcer was evidenced by haematemesis or melena, and found that the prognosis 
depended more on the age of the patient at the onset than on the length of 

* Read before the New York Clinical Society, April 23, 1926. 
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Excision is a good operation for a small group of single ulcers on the 
anterior wall or those having repeated hemorrhage, but it should be combined 
with gastro-enterostomy or pyloroplasty, in most cases. The experience with 
excision in the Mayo Clinic, with or without pyloroplasty, shows that it gives 
no better results than gastro-enterostomy. Horsley “ observed recurrence 
along the suture line after pyloroplasty in nearly lo per cent, and Eusterman ® 
states that their experience with several hundred pyloroplasties has not been 
encouraging, at least 15 per cent, of them being later subjected to gastro- 
enterostomy with good results. Gastro-enterostomy is the better operation of 
the three and has the added advantage that it is non-destructive and can 
be undone. 

The immediate and the end results of gastro-enterostomy for duodenal 
ulcer are satisfactory. Balfour - in reviewing the results in 1000 cases oper- 
ated at the Mayo Clinic, ten or more years before, at a time when there was 
little post-operative care as to diet, etc., found satisfactory results in 88 per 
cent. W. J. Mayo states that gastro-enterostomy cures over 90 per cent, 
of duodenal ulcers, and Peck that 90.8 per cent, of patients were permanently 
relieved and free of gastric symptoms after gastro-enterostomy, properly 
performed. Sherren ^ reports 92.6 per cent. of_ 500 cases perfectly well two 
or more years after operation. Not all Continental surgeons find that gastro- 
enterostomy fails to give satisfactory results. It gave Galpern'^ 80.7 per 
cent, of good results and Schwyzer 80 per cent, after four years, reduced 
to 75 per cent. later. Including only those cases that I operated on four or 
more years ago, among the 62 cases that I have been able to follow 90.3 per 
cent, gave satisfactory results. The average time of the follow-up period has 
been 32.5 months, Of the unsatisfactory results one gave symptoms of jejunal 
ulcer. He was operated on nine years before and had been well fifteen months 
when symptoms returned. After reentering Bellevue Hospital he refused to 
stay for an X-ray examination. One had recurrence of ulcer symptoms five 
and one-third years after operation but refused to stay in the Hospital for 
an X-ray series. Another was reoperated for duodenal ulcer by a gastro- 
duodenostomy six and one-third years after the original gastro-enterostomy, 
having been relieved of symptoms until shortly before the second operation. 
When we consider the living conditions of Hospital patients as to diet and 
hygiene, and the prevalence of focal infectioh, the wonder is that there are 
not more recurrences. The satisfactory results include those free from all 
gastric symptoms and a small group (improved cases) with occasional or 
slight symptoms of indigestion, not those of ulcer. No operation will insure 
one against minor digestive disturbances that every one is occasionally subject 
to. Thus Mayo says ; " In about 50 per cent, of patients who fail to have 
satisfactory relief the difficulty is functional and can be relieved by medi- 
cal treatment.” 

In a large number of the failures, or even of the improved cases, many 
observers have shown that the symptoms are due to extra-gastric causes. 
In Balfour's ^ group of 1000 cases, mentioned above, the majority of failures 
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were among the 129 cases in which the appendix was not removed. A diseased 
gall-bladder is often a cause of gastric symptoms. Eusterman ® says that in 
from 13 to 18 per cent, of all cases of chronic ulcer there is associated gross 
disease of the gall-bladder. Hence both the appendix and the gall-bladder 
should be examined and removed if there is gross evidence of pathology and 
the patient’s condition justifies it. Removal of all other foci of infection, 
especially infected teeth and tonsils, is essential to avoid recurrence, also the 
diet is as important after operation as in the medical treatment, it should be 
continued for months and, in some particulars, indefinitely. 

To obtain good results from gastro-enterostomy both the mechanics and 
the chemistry of the stomach must be altered, and the latter is the more import- 
ant of the two. The new opening, if it is free enough, lessens the amount 
passing through the duodenum and reduces the emptying time of the stomach 
to normal limits, relieving pyloric stenosis. Pylorospasm is relieved mechanic- 
ally and perhaps still more by the altered acidity. 

Eusterman ® reports from the Mayo Clinic that the total and free acid were 
reduced from 40 to 60 per cent, after gastro-enterostomy. Among 285 cases 
showing the gastric analysis before and after operation, Sherren found 131 
with no free acid (HCl), sixty-five in which it was greatly reduced, fifty-two 
reduced to normal and only thirty-seven in which it was not reduced. There 
was no recurrence of symptoms in the first group, the end-results were satis- 
factory in the second, symptoms persisted in only five of the third group, 
while in the fourth, seventeen had symptoms, including all who had jejunal 
ulcer, five in number. In those of my cases whose histories show the gastric 
analysis before and after operation the acidity was reduced below normal in 
63 per cent, and to normal in 27 per cent., the analysis being made from one 
month to eight years post-operative. In nearly every case where the post- 
operative acidity remained above normal the result was unsatisfactory. This 
was true of the only case of jejuhal ulcer, the free acid being 61, fourteen 
months after operation. 

A high pre-operative acidity seems to be a rather favorable factor, for 
86.6 of this type in my series were free of all symptoms and only 6.6 were 
unimproved. The importance of the reduction of hyperacidity is generally 
recognized and is well expressed by Balfour,- who says : “ The recurrence of 
ulcer after gastro-enterostomy, or in fact after any type of operation, is 
apparently directly associated with failure to reduce the acidity, to maintain 
this reduction and to provide adequate drainage.” For this purpose the 
stoma should reach to the lowest point of the greater curvature, a point empha- 
sized by Ochsner over and over again. Lewisohn finds that gastro-enteros- 
tomy fails to reduce gastric acidity. In my cases where it fails to reduce the 
acidity to or below normal I feel that there has been some error in technic. 
One reason given by Lewisohn for substituting gastrectomy in the surgical 
treatment of duodenal ulcers is the failure of gastro-enterostomy to produce 
anacidity, or even a marked reduction of acidity, except in a few cases. 
Lewisohn attributes the anacidity in 80 per cent, of subtotal gastrectomies to 

717 



GEORGE WOOLSEY 


the removal of that part of the stomach which secretes the acid. It is true that 
the pyloric portion produces an acid hormone, but the cardiac portion also 
secretes acid. Portis and Portis in experiments with a Pawlow pouch on 
dogs found that subtotal gastrectomy produced anacidity but the pouch con- 
tinued to secrete free acid. They state that : “ Our results indicate that the 
factor of neutralization plays the most important role in explaining the 
absence of free acid observed experimentally and clinically in the gastric secre- 
tion after subtotal gastrectomy.” In other words the mechanism is the same 
as in a properly made gastro-enterostomy. They add that; "The artificial 
achylia produced may establish an entirely new and possibly harmful bacterial 
flora of the gastro-intestinal tract,” and that “ most individuals with achylia 
showed various intestinal disturbances.” 

Jejunal ulcer, the most serious sequela of gastro-enterostomy, has brought 
it the most criticism. The cause of it is not known. Unabsorbable sutures 
may account for a certain proportion. Judd ® says that, " unabsorbable sutures 
were found in 26 per cent, of 101 cases operated at the Mayo Qinic.” Renton 
showed in animal experiments and in three clinical cases that the outer suture 
if unabsorbable, tends to work its way into the lumen of the gut and be cast 
otf, even when it has not penetrated the mucosa. This fact has been demon- 
strated by many clinical observers. In this process a channel of infection is 
opened up, in fact a linear ulcer forms which may heal in most cases. Hyper- 
acidity is held largely responsible by Lewisohn. This is generally due to an 
error in technic. Ochsner in the discussion of Mayo’s and Sippy’s papers, “ 
said that in every case operated on for jejunal ulcer he found that " the anasto- 
mosis was not at the lowest point of the stomach, usually through some mistake. 
If too high there will be an accumulation of acid or decomposing gastric 
contents, which corresponds to the conditions producing the duodenal ulcer 
in the first place.” Failure to remove foci of infection in the abdomen 
(appendix or gall-bladder), or those due to the teeth or tonsils may contribute 
to any post-operative ulceration, and lack of long continued post-operative 
medical and dietary care may be another factor. 

The incidence of jejunal ulcer in many large series of cases, like those of 
the Mayo Qinic, Moynihan, Sherren, etc., is 2 per cent, or under. Koenneclce 
and Jungemann report 4 per cent, in the Goettingen Qinic. In my small 
series there were less than 2 per cent. In contrast to these Lewisohn,^* among 
68 patients traced four to nine years after gastro-enterostomy for duodenal 
ulcer, found 18 per cent, of jejunal ulcers, proven by operation, and 16 per 
cent, more, diagnosed clinically and by X-ray, a total of 34 per cent. A. A. 
Strauss * reports 20 to 30 per cent, of jejunal ulcers after gastro-enterostomy 
and says that Karl Meyer found 25 per cent, at the Cook County Hospital. 
These figures suggest some special factors to account for them in addition to 
the causes of jejunal ulcer just mentioned. Eusterman ® finds a tendency to 
recurrence of ulcer in the Hebrew and those with a highly irritable nervous 
system who arc intemperate in smoking, alcohol, condiments, etc., and 
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Lcvrisohn’s report is from ^It. Sinai Hospital. Pagenstccher thread 'W'as 
apparently used for the outer suture in most of Lewisohn's cases. 

The mortalit}* of gastro-enterostomy is low, ^Io}'nihan 0.5 per cent., ^layo 
Qinic less than 2 per cent. The mortaliU' of my small series of gastro- 
enterostomies is 2.7 per cent., or, if we exclude one case tliat died of heat 
prostration, under 2 per cent. 

The mortality of partial or subtotal gastrectomy is 5 per cent, or more, 
two and one-half times, or more, that of gastro-enterostomy- Is it justifiable 
to incur such an increased risk in the resection of half, or more, of a healthy 
stomach to avoid a lesser risk from jejunal ulcer? W. J. Mayo* says no. 
“ If an operation of a conservative diaracter fails, then it is time enough.’’ 
In addition gastrectomy is not entirely free of recurrence of ulcer. Finsterer ^ 
reported 6 cases in which ulcer recurred and jejunal ulcer is reported in a 
few cases after partial gastrectomy. There remains a small group of recur- 
rent ulcers, duodenal, gastric or jejunal, 3.5 per cent, in Balfour’s ” 1000 cases, 
besides a few in which hemorrhage recurs after operation, in whida gastrec- 
tomy is indicated. Galpem ^ says he has come back to gastro-enterostomy, 
after giving it up for gastrectomy, as the former was safer and the 
results satisfactory. 

If a few simple rules are obseirv'ed in gastro-enterostomy for duodenal 
ulcers the mortality should be low and the poor results and sequelae few. i. 
Never do it unless the ulcer can be seen and fdt. 2. Alake a fair sized open- 
ing, reaching to the lowest point of the stomach. 3. Use only absorbable 
sutures. 4. Remove all extra-gastric causes of gastric symptoms and all foci 
of infection. 5. Observe as strict and prolonged a diet and after treatment 
as is used in the medical treatment of ulcer. 

Gastric Ulcer . — Here the problem is different. The ulcers are usually 
larger, more indurated and more apt to be adherent to or involve neighboring 
organs. Hyperacidity is not such a prominent factor, hypoacidity is common 
and the neutralization of the free acid is not such an outstanding indication. 
But more important is the element of malignancy. In ulcers we find it in 
two forms, (a) Ulcers, usually large, i to 2.5 cm., or more in diameter, that 
show the beginning of malignancy, (b) cancers that have ulcerated so as to 
leave merely an ulcerated base. It is difficult to distinguish the latter by 
palpation from much indurated ulcers. There is a conflict of opinion, some 
holding that most ulcers in which carcinoma can be demonstrated are of the 
latter type and others that the former predominates. The exact proportion of 
ulcers that show malignant change is a matter of expert opinion about which 
expert pathologists are not in accord. The data are derived from specimens 
removed by excision or resection at operation. Stewart"' on examining 216 
clinical specimens found that 9.5 per cent, of the cases of chronic ulcer had 
become cancerous and in half of them malignancy was not suspected at opera- 
tion. Pauchet'® found typical carcinomatous changes present in 15 per cent, 
of 200 consecutive gastrectomies for ulcer. Finsterer ^ says that 26 per cent, 
of his recent cases of resection of the stomach for ulcer showed carcinoma. 
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Others think that the percentage is even under 5 per cent. Many place 
importance on an absence of a long previous ulcer history as indicating an 
ulcerated carcinoma, rather than a carcinomatous ulcer. But Ochsner^® in 
the discussion of a paper of Denver’s says : “Another error has crept in where 
carcinoma has been demonstrated at necropsy or operation and they find in 
these histories no reference to previous ulcer. This means simply that the 
history had been carelessly taken. In almost all cases where a careful history 
is taken a carcinoma patient gives a typical history of preceding ulcer.” 

But whatever may be the percentage of malignant changes in chronic ulcer 
the impossibility of determining at the operating table, much less before 
operation, the question of malignant invasion makes the wide removal of 
such ulcers imperative. This means that all gastric ulcers are essentially 
surgical, as Coffey ® says. I believe that one is justified in operating on many, 
if not most, chronic gastric ulcers without previous medical treatment, especi- 
ally if the ulcer is of some size, i cm. or more in diameter. The clinical diag- 
nosis alone of gastric ulcer is so apt to be fallacious that, as Moynihan says : 
“ there are, indeed, only two certain methods of diagnosis in gastric ulcer, 
that of the radiologist and that of the surgeon.” 

Removal of the ulcer being essential in the treatment of gastric ulcer, I 
have operated mostly by resection during the past ten years. Gastric ulcers 
occur mostly near the pylorus and along the horizontal portion of the lesser 
curvature and this part of the stomach may be readily resected. 

Of the seven gastro-enterostomies for gastric ulcer in the last ten years 
one was in a case where mesogastric resection had been done and a poor 
result was corrected by a gastro-enterostomy. A second case was subsequently 
resected. Taken as a whole the nineteen gastric ulcers that I operated by 
gastro-enterostomy have given 80 per cent, of good results, some of them 
strikingly good, especially where there was pyloric stenosis. One was operated 
with the diagnosis of carcinoma, on account of the very extensive induration. 
He was perfectly well fourteen years later. Such experiences are not rare. 
In two cases the pyloric end of the stomach was afterward resected. 

There have been only five cases of excision for gastric ulcer in this ten 
"year period, with gastro-enterostomy in all. These have been mostly for ulcers 
far from the pylorus; the operation is as difficult as resection, or more so, 
and the results not as good. Also carcinoma develops subsequently more often 
after excision than after resection, unless we excise with the cautery knife 
(Sistrunk) or destroy the ulcer by cautery (Balfour), 

I have resected by the mesogastric method in nine cases, with no mortality. 
The immediate results are good but the late results not so satisfactory, so 
I have practically given it up, though many of the cases in this group were 
among the worst operated on as far as the pathology, symptoms and condition 
of the patients were concerned. 

The Billroth II method is especially suitable where gastro-enterostomy has 
been done previously and two of the cases were of this type. The only 
mortality in my series of gastric ulcers has been in this group of eight ; four 
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(50 per cent.) having died. Two died of profound ansemia from previous 
hemorrhage, seven and twenty-five days after operation, and the first might 
have been saved if he could have had a second transfusion. A gastro-enter os- 
tomy would probably have been a wiser procedure. The other two cases died 
of pneumonia, one of them being an alcoholic with chronic disease of most of 
his vital organs. I have used the Billroth I method in only one case and was 
obliged to add a gastro-enterostomy, on account of stenosis of the stoma. It 
requires mobilization of the duodenum, which is not always feasible, but it 
has been more employed of late. 

In sixteen cases the Polya type of resection was employed without mortality, 
all but one being posterior Polya’s. These have given such a satisfactory con- 
valescence and late result that it is with me the operation of choice in suitable 
cases of gastric ulcer, which includes all except those far removed from the 
pylorus. All but one of these have follow-up reports and the result was very 
satisfactory in all but one, who had recurrence of symptoms. 

Among those operated four years or more ago there were 92.3 per cent, 
of good results. Pauchet says that the end-results are better where a large 
part of the stomach is removed. 

No case has developed carcinoma except one, a case of excision, followed 
by gastro-enterostomy four months later. He was well for nearly eight years 
after the excision, when persistent jaundice developed. An exploratory opera- 
tion, done in Colorado, I'evealed a carcinoma, but whether its origin was in 
the pancreas or the stomach was not determined. 

The total mortality in these sixty-two operations for gastric ulcer was 6.4 
per cent. There has been no mortality in the last twenty-seven cases, including 
twenty resections. 

Resume . — In considering the treatment of peptic ulcer and its results, 
duodenal and gastric ulcers should be studied separately. In Duodenal Ulcers, 
medical treatment should first be employed Avith few exceptions. In series 
of cases treated medically the diagnosis is subject to error in perhaps 20 per 
cent, and the majority of cases recur in time. Gastro-enterosiomy gives good 
results in about 90 per cent, and its mortality is low, 2 per cent, or less. A 
properly reduced acidity is essential to a cure of the ulcer and this is 
accomplished in a large majority of cases by a properly performed gastro- 
enterostomy, reaching to the most dependent part of the greater curvature. 
Gastro-enterostomy prevents the recurrence of hemorrhage in about 87 per 
cent, of cases. 

Jejunal ulcer should not occur in over 2 per cent, if the acidity is properly 
reduced, if absorbable sutures are used, if foci of infection are removed 
and careful diet kept up for many months. These factors also favor a 
good end-result. 

Ulcers may recur in the stomach, duodenum or jejunum in 3.5 to 5 per cent. 
Such cases, and some bleeding ulcers, are suitable for resection. The reduction 
of acidity after resection is due to neutralization rather than to the removal 
of an acid producing part of the stomach. Gastrectomy has a mortality two 
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and one-half times, or more, greater than that of gastro-enterostomy and is 
not justifiable as a primary operation in all cases, only after the failure of a 
conservative operation. Excision, with gastro-enterostomy or pyloroplasty, is 
indicated in bleeding ulcers, or small ulcers situated anteriorly. 

In Gastric Ulcers the danger of malignant degeneration demands the wide 
removal of the ulcer. The incidence of this degeneration is a matter of 
varying opinions, tanging from 2 to 30 per cent, or even more. The presence 
of malignant invasion of an ulcer can not be determined clinically or excluded 
by gross examination at operation. Gastric ulcers are essentially surgical. 
There are several methods of operative removal of ulcers, excision by knife 
or cautery, Billroth I and II, Mesogastric resection and Polya resection. The 
latter gives a low mortality and excellent results and, in my experience is the 
preferable operation. 
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“ As the fold is certainly not of inflammatory origin, we must look to embryology 
for an explanation of its presence. At an early period of embryonic life, when the 
intestinal tract is little more than a straight tube, there is an anterior as well as a 
posterior mesentery; but whereas the posterior mesentery extends throughout the entire 
length of the intestinal canal, the anterior extends caudad only so far as the proximal 
third of the duodenum. (Fig. i.) In that portion of the anterior mesentery which is 
to lie cephalad of the diaphragm are developed the heart and some of the great blood- 
vessels, and is therefore called the mesocardium. That portion of the anterior mesentery 
which is to lie caudad of the diaphragm is called the anterior gastroduodenal mesentery. 
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Fig. 2 — Portion of abdominal viscera of adult human subject, hardened tn situ The segment of 
stomach between cardiac and pyloric orifices has been removed, dividing the lesser omentum to this extent, 
but leaving the right extremity of the membrane (hg hepato-duodenale) intact. Behind this portion tne 
arrow passes through the foramen of Winslow (From Huntington, Anato7ny cf the Peritoneum and Aodomen ) 


or the ventral mesogastrium. In this mesogastrium the liver is developed as an out- 
growth from the ventral wall of the duodenum, as shown diagrammatically in Fig. i- 
The caudal edge of the ventral mesogastrium extends in an arch direction from the 
cephalic third of the duodenum to the umbilicus. As the liver develops, it spreads out 
the two layers of the mesogastrium, which eventually form the peritoneal covering of the 
liver, while the small remaining part which is attached to the ventral wall and to the 
diaphragm becomes the suspensory ligament of the liver. The umbilical vein passes 
from the umbilicus to the liver along the caudal edge of the ventral portion of the 
mesogastrium, and after fetal life these structures become the ligamentum teres. 

“ We are interested more particularly in that portion of the mesogastrium which 
extends from the duodenum to the liver after this organ has become developed, and now 
is given the name of the hepatoduodenal ligament. (Fig. 2.) In this so-called ligament, 
which really consists of little else than the two layers of peritoneum forming the meso- 
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gastrium, there necessarily pass the hepatic, cystic and common gall-ducts, the portal 
vein and the hepatic artery. As the stomach rotates to the left and the liver becomes 
crowded to the right, the hepatoduodenal ligament draws the duodenum upward and to 
the right, forming the hepatic flexure, and the turning of the duodenum to the right 
brings the right layer of the dorsal mesentery of the duodenum in contact with the 
posterior parietal peritoneum. 

“ Agglutination takes place with eventual disappearance of the two layers of perito- 
neum in contact, and this process begins at the duodenojejunal junction and extends 


cephalad as far as the hepatic 
flexure of the duodenum or the 
caudal edge of the anterior meso- 
gastrium, where the process 
ceases. The result of this is that 
that portion of the duodenum 
which lies caudad of the hepato- 
duodenal ligament is practically 
retroperitoneal, while the portion 
which corresponds to the anterior 
mesogastrium remains surrounded 
by peritoneum. 

“ Normally, after fetal life 
the caudal edge of the anterior 
mesogastrium at its junction with 
the duodenum fades out and be- 
comes imperceptibly lost in the 
peritoneum covering this portion 
of the bowel. Occasionally the 
transverse colon, as it crosses the 
duodenum in its evolution, be- 
comes attached to the caudal edge 
of the mesocolon and draws it 
out in a fold more or less dis- 
tinct, which persists and forms 
what is called the hcpatocolic 
ligament. This consists of a 
peritoneal fold containing at times 
a small amount of fat between its 
layers, and extends, when present, 
usually from the gall-bladder or 
the cystic duct across to the 
transverse colon or the transverse 
mesocolon. Occasionally we find 



Fig. 3. — On rontgenologic examination a small but definite 
amount of banum was seen to pass intermittently out of the 
pyloric end of the stomach while the major portion of the meal 
remained in the stomach. 


what was originally the left layer, but what now becomes the ventral layer of the 


caudal edge of the anterior mesogastrium persisting or existing as a distinct fold, 
extending across the ventral surface of the duodenum at the hepatic flexure and becom- 
ing lost in the peritoneum over the pancreas or in the cephalic layer of the transverse 
mesocolon. It was the presence of such an abnormal fold of the left (ventral) layer 
of the caudal edge of the anterior mesogastrium that caused the constriction of the 


duodenum in the cases here described.” 


CASE REPORT 

Case 44.265, A. L. B., a female infant aged seven days, was admitted to the Clinic, 
April 10, 1925. She weighed 6 pounds at birth. On the third day after birth attendants 
noted that the child vomited repeatedly in an unnatural projectile manner. Vomiting 
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continued intermittently either as regurgitation immediately alter nursing or projectile 
vomiting between feedings. The child's weight on admiss.on was 4/= pounds. There 

liarl been two fairly normal bowel movements since birth. 

mT ^tending physieians, Drs. H. G. Keenan and Homer Carter, suspeeted eon- 
genM pytrie stLsis and re, nested a surgieal consultation, w,th the possth.hty of a 

"“"SylieTe^m jtrT;,ealed a poorly nourished, hydrated babe. No 

of the abdominal walls. 
This failed to reveal the 
little tumor which is such 
.satisfactory evidence of 
congenital pyloric stenosis. 
The temperature was 101.4. 
Leucocytes numbered 
12,300. 

Rdnfgciiographic Ex- 
amination . — Through a 
catheter the stomach was 
filled with the barium mix- 
ture and observations were 
made over a period of five 
hours. A small but definite 
amount of barium was 
seen to pass intermittently 
out of the pyloric end of 
the stomach while the 
< major portion of the meal 
remained in the stomach. 
(Fig. 3-) It 

sible to get a satisfactory 
view of the duodenal cap 

filling. The rontgenologic 
report simply remarked 
the presence of a definite, 
partial pyloric obstruction. 

(Fig. 4.) I'l 

fact that the vomiting be- 
gan on the third day after 

birth, whereas in our experience patients with a palpable 

never begin to vomit before the seventh to nint further developments 

tumor or visible peristaltic gastric outline, it was decided to await further 

before making a diagnosis. , . . given a 

The mother having been confined at home ^"°th y^^ 

lactic acid cereal feeding by gavage at state m erv , , fluoroscopic 

administered ten minutes before each feeding. wen y our present in 

examination the babe was reexamined. A small ° colon. (Fig. S-) 

the stomach and barium was noted in the transverse and descend J colon. 

During the intervening hours emesis of ^ ^ gated emesis of feed- 

Second day. Large, light brown liquid bowel movemei . P 

ings with large admixture of bile. more marked. 

Third day. Repeated projectile vomiting, bile content becoming more 
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Fig. 4. — Gastric retention was reported due to definite, partial 
pyloric obstruction. 
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Operation . — Under local anaesthesia, a 3-jnch right mid-epigastric incision was made. 
The stomach and pylorus were found to be normal, and there was no evidence of hyper- 
trophy of the pyloric sphincter. The first and second portions of the duodenum were 
distended and simulated a prolongation of the pylorus, the sphincter muscle of which 
was scarcely perceptible. At a point about an inch beyond the sphincter, the duodenum 
was more or less hidden by a dense vascular veil or band which increased in density as it 
was followed in a caudad direction. It was connected at one end with the inferior 
surface of the right lobe of the liver and at the other with the mesocolon as shown in 
the diagram. (Fig. 6.) Behind it the duodenum was confined in an S-shaped position. 
By compressing the stomach and forcing the gas content onward, the duodenal cap 



Fig 6 — Condition at operation The first and second portions of the duodenum distende 
and simulated a prolongation of the pylorus. The duodenum was more or less hidden by a 
veil which was connected at one end with the inferior surface of the right lobe of the liver and at tne otn 
with the mesocolon. 

ballooned out and became physically a part of the stomach, while the confined portion of 
the duodenum remained in a compressed, flattened condition. On dividing the vascular, 
compressing band for a distance of approximately one inch, this portion of the duodenum 
immediately sprang into relief due to the free entrance of gas from the stomach, lost its 
S-shaped course and straightened out An examination was then made of the duodeno- 
jejunal angle which at the moment of inspection was seen to fill rapidly with gas which 
freely passed on into the small intestines in a normal manner. The ciecum and appendix 
were noted as being in mid-epigastric position. The gall-bladder was normal. 

There followed uneventful convalescence and subsequent progress with complete 
relief of symptoms of obstruction. 
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this number 2(3 died and 22 recovered. Of the 22 recoveries 2 were compli- 
cated by the paralytic type of obstruction. One of these recovered with and 
the other without re-operation. Careful scrutiny of the records of the fatal 
cases leads to the conclusion that 10 of them died as the result of intestinal 
obstruction. Thus out of the entire group of 48 cases which showed a 
diffuse peritonitis at the time of operation, 12, or 25 per cent., subsequently 
developed an intestinal obstruction of the paralytic type. Moreover about 
40 per cent, of the deaths (10 out of 26) following operation under such 
circumstances were due to intestinal obstruction. 

Recently Handley has repeated his opinion that the cause of death in 
peritonitis is intestinal obstruction and that peritonitis alone does not neces- 
sarily cause death. He has concluded that the obstruction usually comes on 
before the peritonitis has reached the level of the umbilicus. 

The follow-up record system was not established on our service until 
October, 1916, so that these figures cover a period of almost ten years. Until 
the past two or three years the tendency has been to look upon the operation 
of enterostomy as a last resort. As a result of this practice practically all 
of the earlier cases in this series which were subjected to re-operation had 
progressed to fecal vomiting at that time. It is believed that this delay in 
radical treatment may account for the high ratio of deaths to recoveries and 
it is now felt that such a course is a mistake and that in the presence of a 
severe and unlocalized peritonitis the performance of a jejunostomy for 
intestinal drainage may be looked upon almost as a prophylactic procedure. 
It is so used by us at the present time, although the decision as to the 
optimum time for this step is often most difficult to make. 

With the onset of the average attack of acute appendicitis, nausea or 
vomiting occurs, occasionally recurs during the first few hours, but does not 
persist after this time. Persistent pre-operative vomiting signifies the 
patient’s failure to localize his infection and is indicative of the probable 
development of a spreading peritonitis. The following history is illustrative 
of this point : 

R. P., a man twenty-six years of age, was admitted to the hospital on March i, 
1926, with a thirty-six-hour history of abdominal pain. The pain was at first in the 
central portion of his abdomen, later increased in severity and became localized in the 
epigastrium. The only other noteworthy symptom was vomiting, which had been 
repeated and persistent since the onset of his illness. Physical examination revealed 
generalized abdominal rigidity and exquisite tenderness to palpation throughout. He was 
operated upon with the pre-operative diagnosis of perforated duodenal ulcer. The 
peritoneal cavity was found to contain a large quantity of thin purulent exudate whose 
primary focus was an acutely inflamed perforated appendix. Culture of this exudate 
showed a pure growth of streptococci. The peritonitis was so extensive that fibrinous 
exudate was found between the gall-bladder and duodenum. No duodenal perforation 
was present. His convalescence was slow and stormy but, in spite of his extensive perito 
nitis, he did not develop paralytic ileus. 

Early post-operative diagnosis is masked by the antesthetic vomiting and 
the already existing abdominal distention. Probably the first indication of 
an impending ileus is to be noted in the absence of the passage of flatus, 
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of the administration of chlorides in combating the toxaemia. Similarly the 
method of elaboration of the toxin remains undetermined, for which reason 
there can be taken no step toward the prevention of its formation. Infor- 
mation as to the method of its absorption is open to variations of opinion, 
the only established fact being that it is not absorbed from the intestinal 
tract below the site of obstruction. 

Every case of acute suppurative appendicitis should be handled surgically 
with a view to the possible subsequent development of paralytic ileus. This 
calls for the minimum degree of operative trauma and an exposure least likely 
to favor the spread of infection. The McBurney type of incision seems to 
fulfill these requirements moi'e satisfactorily than any type of right rectus 
incision. Treatment designed to prevent or to diminish abdominal distention 
should be instituted immediately after operation. This end is gained most 
efficiently by the replacement of local heat loss through the use of an electric 
light over the abdomen l)eneath the bed clothing, the administration of saline 
solution l\v hypodermoclysis, and the withholding of all fluids by mouth for 
at least twenty-four hours. If desjfite these measures distention and vomit- 
ing occur, repeated gastric lavages and colonic irrigations are indicated. 
Throughout the course of such treatment it should be borne in mind that 
the patient’s best defense is his own power of resistance and that fatigue 
or exhaustion is his worst enemy. Rest, mental as well as bodily, is essential. 
Rest means sleep and sleep means morphine. When these efforts fail to 
yield a reward and the onl}'’ conclusion to be reached is that a total obstruction 
is present or impending, clinical experience has taught us that our most 
valuable single weapon against the toxaemia is the institution of drainage 
of the intestinal tract. It appears to matter little whether this drainage takes 
place externally or into the normal gut below the obstruction. The organ- 
ism’s effort to accomplish this end is seen in the copious and repeated vomit- 
ing. Its apparent inadequacy is due perhaps to the necessary reversal of 
peristaltic movements plus the damage to the vascular supply of the gut’s 
wall, but it is probably the safety valve which removes some of the toxin and 
conserves the patient’s vitality until more effective drainage is obtained. 

For the treatment of “ ileus duplex,” which evidently is synonymous 
with our conception of paralytic ileus, Handley recommends an anastomosis 
between the jejunum and transverse colon to which he adds a cajcostomy. 
Claiming that drainage externally — jejunostomy — robs the patient of nourish- 
ment and fluids, he thus empties the intestinal content into the normal gut 
below the obstructed area. Although his jejuno-colostomy may conserve 
body fluids, it does not seem that it is of marked benefit from the standpoint 
of nourishment. The severity of its accomplishment and its permanent 
nature appear to outweigh one of jejunostomy’s greatest disadvantages- 
irritation of the skin of the abdominal wall. Bonney, in 1910, was the first 
to advocate this external drainage of the jejunum. 

Under novocain infiltration aniesthesia exposure of a high loop of jejunum 
through the outer margin of the upper half of the left rectus muscle is 
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reasonably simple. Usually the recommendation is made that the catheter 
or tube used for drainage be surrounded by jejunal serosa for a distance 
of two to three inches before its introduction into the gut’s lumen and in 
addition that it be led externally through a rent in the omentum so that a 
comparatively long fistulous tract may result. This advice is admirable when 
spontaneous closure of the fistula is the desired end result. When immediate 
and adequate drainage of intestinal toxin is sought, it seems wiser to provide 
for it at the outset and to accept definitely the necessity for a later operation 
to close the fistula, as is illustrated in the following instance : 

P. B., a man forty-one years of age, was admitted and operated upon for acute 
appendicitis on September 25, 1925. His pre-operative symptoms did not include any 
unusual amount of vomiting. His appendix was so adherent to the mesentery of a 
nearby loop of ileum that the blood supply to this portion of the gut was impaired 
during the appendectomy. Resection and removal of four to five inches of ileum with 
a side-to-side anastomosis was necessary. The pelvic loops of small intestine were 
bathed in a purulent peritoneal exudate. Seventj'-two hours after operation he pre- 
sented the picture of paralytic ileus and a jejunostomy was performed under novocain 
infiltration anJESthesia. A large calibred urethral catheter was surrounded by jejunal 
serosa for two and one-half inches before its introduction into the lumen through a 
purse-string suture. Intestinal drainage was not copious until the third and fourth days 
after this operation. Coincident with copious drainage his convalescence became smooth 
and rapid and was marred only by the irritation of the abdominal skin. The jejunal 
fistula contracted to a minute opening, but ultimately — December 28, 1925 — required a 
laparotomy, under general anjesthesia, for its permanent closure. 

The proposal is made that when dealing with a disturbance of such gravity 
as paralytic ileus the jejunum be attached to the parietal peritoneum of the 
incisional wound and a large rubber tube inserted directly into its lumen 
through a purse-string suture. Around this may be packed gauze strips 
which will serve to prevent further contamination of the peritoneal cavity. 
The tube then may be led into a drainage bottle so as to avoid skin irritation 
for at least a few days. Replacement of lost body fluids must be attempted 
l)y 1000 c.c. hypodermoclyses of saline solution repeated two or three times 
daily. The date at which the jejunal fistula may be closed will depend 
necessarily upon the patient’s condition, but the general observation may be 
made that the least severe nutritional disturbance will result from its earliest 
possible repair. 

Conclusions. — i. Intestinal obstruction of the paralytic type accounts for 
about forty per cent, of the deaths following operation for acute appendicitis 
in the presence of diffuse peritonitis and is one of the most serious compli- 
cations with which we have to deal, 

2. Adequate drainage of intestinal toxin externally by means of jejunos- 
tomy appears to be the most efficient means of combating its toxaemia, 

BIBLIOGRAPHY 

Bassler, Anthony: Diseases of the Digestive System. F. A. Davis Compare, Piiila., 

1922, vol. ii, pp. 451-462. 

Berkeley and Bonney: A Text-book of Gynrecological Surgery. Second Edition, Paul 

B. Hoeber, N. Y., 1920. 


733 



GUILFORD S. DUDLEY 


Elsberg, Charles A. : The Value of Enterostomy and Conservative Operative Methods 
in the Surgical Treatment of Acute Intestinal Obstruction. Annals of Surgery, 
1908, vol. xlvii, pp. 738-757- 

Haden, Russell L., and Orr, Thomas G. : Obstruction of the Jejunum. Archives of 
Surgery, December, 1925, vol. ii, pp. 859-882. 

Flandley, W. S. ; Acute General Peritonitis. British Journal of Surgery, 1924-1925, vol. 
xii, pp. 417-434- 

Hartwell, John A., and Hoguet, J. P. : An Experimental Study of High Intestinal 
Obstruction. American Journal of the Medical Sciences, 1912, vol. cxliii, p. 357. 

Hartwell, John A. : Intestinal Obstruction. The Journal of Experimental Medicine, vol. 
xviii, No. 2, 1913, pp. I3£t-i48. 

Lee, Walter E., and Downs, T. McKean : The Treatment of Acute Mechanical Intestinal 
Obstruction by High Temporary Jcjunostomy. Annals of Surgery, vol. Ixxx, 
July, 1924, pp. 45-50. 

Ma3fo, Charles H. : Acute Intestinal Obstruction. Collected Papers of the Mayo Clinic, 
vol. xiv, 1922, pp. 223-230. 

Whipple, G. H., Stone, H. B., and Bernheim, B. M. : Intestinal Obstruction. A Study 
of a Toxic .Substance Produced in Closed Duodenal Loops. Journal of Experi- 
mental Medicine, vol. xvii, 1913, pp. 286-307. 


734 



CHRONIC INTUSSUSCEPTION IN CHILDREN 

A CRITICISM OF THE TERM, WITH A REPORT OF NINE CASES OCCURRING 

IN CHILDREN 

By J. F. H. Stallman, M.B., F.R.C.S., Eng. 

OF Gloucester, Esgl^vnd 

The term Chronic intussusception is generally associated with a lare 
form of chronic intestinal obstruction, with a tumor as the exciting cause 
of the intussusception, and occurring usually in adults. When it does occur 
in children, it does so in older children. It, however, is seen in quite young 
children and even in infants (StilU), and although primary intussuscep- 
tion without a demonstrable cause is very occasionally found in the adult, 
it may be said that it is quite unusual to find a tumor, ulceration or tuber- 
culosis of the bowel, or any other demonstrable cause in the infant. 

The term intussusception is generall}’^ associated in the mind of the clini- 
cian with the symptoms and signs of intestinal obstruction, together with the 
passage of blood and mucus per rectum. McGraw,“ for instance, described 
a case in a boy aged seven years who had attacks of frightful abdominal pain 
extending over a period of four months. Intussusception was considered to 
be out of the question because there was no obstruction and scarcely any 
disturbance of digestion. At operation an intussusception of the appendix 
and caecum was found impossible of reduction, resection was followed by 
recovery. The caecum and appendix were of the fcetal type and an enormous 
mesentery was present to the ascending colon. These cases of chronic intus- 
susception do not show the symptoms and signs of intestinal obstruction, the 
motions are very often normal, and blood and mucus are often not present 
over a considerable part of their duration, and may not be present at all. 
Hence errors in diagnosis are made, and the true state of affairs is not 
recognized until too late, not until, in fact the invagination of the bowel is 
irreducible, that is, it has become " pcrimucjjt ” and cannot be reduced post- 
mortem, let alone by any surgical procedure. In the Tenth Edition. 1913, of 
Goodhart and Still’s “ "■ Diseases of Children,” it is stated that an “ intussus- 
ception may exist without any constipation, without the passage of any blood 
or mucus, and, indeed, without any characteristic symptoms of any kind.” 
Waugh * has pointed out that “ excessive mobility of the caecum on account 
of an abnormally long mesentery to the large intestine is generally found to 
be present in these cases.” This is the key to the absence of the characteristic 
symptoms and signs of intussusception. He goes on to say, “if the whole 
of the large intestine retains its primitive mesocolon, the apex of an intussus- 
ception may travel as far as the rectum without damage to the circulation 
of the gut wall, and consequently without the onset of paralytic obstruction. 
Reflex vomiting, however, may be so severe as to threaten the life of the 
patient.” Gayiner-Jones.'' in a recent paper, recognized that the chronicity 
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t This case was included in Mr. George M. Gray’s series, Lancet. 1925. vol. 
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weeks. The other child, aged eight months, was ill three weeks, resection 
with end-to-end anastomosis was followed by death in five hours. Peregrine ® 
published a case of double intussusception in a baby of six months that had 
been treated for diarrhoea for three weeks, when gangrenous gut was passed. 
Post-mortem ; an intussusception impossible of reduction was found. 
Waterhouse ® had to resect the cfecum in a girl of four years, death resulting 
in thirty hours. One of the cases published by Gaymer-Jones, aged eight 
months with a month’s history, was incompletely reduced ; ileo-colostomy was 
performed and followed by death. 

Case 4 in this series was very nearly permanent in that it could not be 
completely reduced. The entering and ensheathing layers were sewn together 
and the child recovered. Case 8 was discharged well, but evidently developed 
an acute recurrence shortly afterwards, which ended fatally with general 
peritonitis. This case may also be cited as a case of recurrent intussusception 
that was several times spontaneously reduced. Case i also, after a fortnight 
of abdominal pain, was without symptoms for six weeks, is another one of 
these recurrent cases, and Case 7 is )fet another example. The other cases 
were all reducible at operation, in spite of long histories. 

Unfortunately the mesenteric abnormalities have not been noted in the 
case reports of all these nine cases, but where this has been done, the degree 
of mobility of the colon has been marked, notably in Case 2, a colopexy was 
later performed in this case, and was included in Mr. Waugh’s latest series 
of twenty-two cases of mobile colon in children. Comment must be made on 
Case 4 where the apex projected from the anus, the writer remembers this 
case well as presenting a marked mesentery to the ascending colon. In a 
series of twenty consecutive cases of intussusception of all types occurring 
at the Great Ormond Street Children’s Plospital, Gray states that in all 
except one a mobile ascending colon was demonstrated, in one of his cases 
the colon was very mobile and this case is of the cht-onic variety and is 
included in this series of nine cases (Case 9). 

All the six cases who recovered have remained well since (March, 1925) 
except that Case 2 does not always appear to be quite well, but this was 
considered at the operation for colopex}^ to be a severe and aggravated degree 
of mobility of the colon, and the ultimate prognosis was considered to 
be poor. 

In connection with the assertion that chronic intussusception occurs only 
in older children, it is interesting to note the age of some of these cases. 
In this series the youngest was eight months, the eldest eleven years, the aver- 
age being four years and ten months. Peregrine’s case was o'nly six nonths 
old. Of Still’s four cases occurring in infants the youngest was ihirteen 
months, the eldest three and one-half )'eai's. Dun,^- in a paper read before 
the Liverpool Medical Institution, recorded ten cases of an average age of 
five years. One of Fagge’s cases already referred to was only eight months 
old. McAdam Eccles,^^ in his analysis of cases of intussusception, included 
one aged three months in which the symptoms had lasted sixteen days, and 
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another aged six months with a three weeks’ history. The former of these 
two last cases is of particular interest as being a case of spontaneous cure b}’ 
separation of gangrenous gut per anuui, a protruding gangrenous portion 
being first partially removed by the surgeon. The latter was an ileo-crecal 
intussusception fairly easily reduced, death followed, and an apparently 
recent ileo-csecal intussusception was found post-mortem. Numerous other 
cases can be quoted all showing that this variety of intussusception can 
occur in quite young children, and even in infants. 

It has already been pointed out that the stage of permanent intussuscep- 
tion is usually fatal, but 
some remarkable recover- 
ies have been described. 

Pybus had a case in a 
girl of four years on 
whom two operations 
were performed at an 
interval of nine months. 

A gangrenous intussus- 
ception was removed at 
the second operation with 
recovery. Wilson de- 
scribed a case due to sar- 
coma of the ileo-CcEcal 
valve which was irreduc- 
ible, the lower ileum and 
caecum were removed, 

with leCOVer}’’. This case — irreducible 'intussusception, sho^\'inK perforation of outer 

gave a month’s historv coat Icading^to fatal ECncrairpentonitis. 

before admission, and was not operated upon until three weeks after admis- 
sion. Bernard Pitts described a case in a boy aged two years and three 
months, giving a history extending over one and one-half years. An ileo- 
colic intussusception was found, impossible of reduction. A much thickened 
and ulcerated intussusception was removed by opening the ascending colon, 
and the boy recovered. 

It is remarkable the number of cases of intussusception of the appendi.x 
which are dcscrilied that run a chronic course. Corner said that by an 
intussusception of the appendix is meant its invagination into the ca-cum 
which is followed by an invagination of the ciecuin into the ascending colon. 
He said that they run a very chronic course and arc impossible of reduction 
at operation or at post-mortem, and that of seventeen cases recorded, sixteen 
were in children between two and one-haif and nine years of age. Bernard 
Pitts descriiied a case in which the inverted appendix acted as a polyjnis 
causing an ileo-ca2cal intussusception. Pendlcbnry and WalcrhD!3‘;e '■ each 
described a case, the specimens of which are in the -Museums of .St. George’s 
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and Charing Cross Hospitals, respectively. Other cases have been recorded 
by Greig Smith, Wright and Renshaw,^® and McGraw,® the latter also 
quotes McKidd and Chaffy.^^ 

Symptomatology . — The symptoms and signs of chronic intussusception 
are often very vague and misleading over a considerable period, and often 
lead to errors in diagnosis until the condition of permanent intussusception 
is reached. How then can these cases be prevented from drifting into this 
condition? Only by a careful study of what an intussusception is and how 
it reveals itself in the first attack can the condition of permanent intus.sus- 
ception be avoided, and the invagination of the bowel dealt with in the 
reducible stage. I propose therefore to detail the symptoms and signs as 
presented by these cases and then discuss which of them may be considered 
as the basic diagnostic signs. 

Colic . — Attacks of abdominal pain of a colicky nature are a constant feat- 
ure of the disease. The attacks increase in severity and in frequency over a 
period of weeks or months. The onset is very often sudden and the parents 
may be able to give the exact day and time of day it occurred (Still). The 
pain is severe and often of a violent nature. Case 5 started suddenly with 
an attack of abdominal pain accompanied by diarrhoea. Case 7 started sud- 
denly with screaming, drawing up of the legs and vomiting one hour after 
being given “ apple water ” to drink. Case 8 started with sudden abdominal 
pain which doubled him up. 

In other cases the onset is more gradual. Case y may be cited as an 
example, where slight attacks of abdominal pain occurred during whooping 
cough, after the pain the child would return to her play. Later the attacks 
became more violent. 

I have already referred to McGraw’s case in a boy of seven years, who 
had four months of frightful attacks of abdominal pain of a few hours' 
duration each, recurring every few days. Pendlebury’s case had paroxysmal 
attacks for eight weeks. Penrose and Kellock described a case in a child 
of fourteen months who had attacks of abdominal pain for a duration of three, 
weeks, at least one a day, and accompanied by vomiting on three occasions. 
Schlink also recorded a case of two months’ duration in a child of seven 
years, starting suddenly with abdominal pain, vomiting and diarrhcea after 
eating bananas, and diagnosed as “ wind.” One case after another may thus 
be quoted from the literature. 

The giving of medicine to open the bowels may precipitate an acute 
attack, as exemplified in Case i of this series, but it is not peculiar to these 
cases, since it so often has this effect in other abdominal conditions, and 
only further shows the danger of giving purgatives as a remedy for acute 
abdominal pain accompanied by vomiting. 

Vomiting . — ^This is a variable symptom, but the patient not infrequently 
vomits at the onset. In some cases vomiting occurs frequently. It is also 
of the reflex type, due to irritation of the sympathetic nerve plexuses, and is 
not of the typical regurgitant vomiting with progressive changes in the 
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character of the vomited material of intestinal obstruction until towards the 
end. Reflex vomiting may be so severe as to threaten the life of the patient 
(Waugh ^). In other cases vomiting is only occasional. 

Case 5 only vomited two or three times during three months. In Case 6 
vomiting was controlled when the diet was restricted. Case 9 did not vomit 
until later in the course of the disease. One of Fagge’s cases, aged nine and 
one-half 5fears, and thought to be tul)ei-culous peritonitis, had only occasional 
vomiting over a period of six weeks, until three da5's before operation, 
when vomiting was frequent and the child presented the clinical picture of 
obstruction. His other case, aged eight months, was treated for dysentery, 
and had no vomiting during a histor}’’ of three weeks, but severe abdominal 
pain. Rawes published a case of Ewen Stabb’s aged three years, which 
was treated for colic, abdominal pain was at times severe for three months, 
the bowels were regular with streaks of blood in the motions from time 
to time, vomiting was frequent for the last six weeks, when a tumor 
was detected. 

Blood and Mucus . — Unlike the acute intussusception, blood may be 
entirely absent from the stools in these cases. Attention is drawn to this in 
Goodhart and Still’s Diseases of Children, and Still made particular note of 
this in his paper alread)'- quoted — that blood may l)e entirely absent or may 
occur only once or twice and not more than is seen in the stool of any consti- 
pated child. Mucus does not occur any more often and this may also be 
seen in a constipated stool. In one of the two of Fagge’s cases no bleeding 
occurred over a period of nine weeks, while Dun found Iflood and mucus on 
rectal examination in only two out of his ten cases. In the case described 
by Penrose and Kellock, no blood was seen during an illness of three weeks, 
the apex of the intussusception reached the descending colon. No blood or 
mucus were seen in Schlink’s case during an illness of two months. In the 
seven cases occurring in children recorded l)y Gaymer-Jones, blood and 
mucus occurred in the stools of two, and shortly before admission in a third, 
in one case slime only was seen, in another the motions are described as 
“normal, no blood,” while in two others no mention is made of either blood 
or mucus being present. In IMcGraw’s case a little blood and mucus were 
found in tbe motions after an attack of pain ; during the intervals the motions 
were normal. Blood and slime occurred only once during three weeks in 
Pendlebury’s case. 

Bleeding occurred in slight amount in Cases 2, 3, 4 and 6, and not at ail 
in Cases 5 and 8. Case 2 bled on the day of admission for the only time over 
a period of three months. Case 3 had hemorrhage only three limes during 
a history of three and one-half months, and only once was it at all severe. 
Case 4 had abdominal pains with occasional vomiting for nine weeks, the 
bowels Avere costive, three days before admission blood and slime were 
present and diarrhma occurred. Case 6 passed three to eight motions a day 
with mucus, blood was observed only once. 

Bleeding, however, may be a marked feature and in considerable amount. 
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in such cases it is not infrequently accompanied by diarrhoea, and it must be 
pointed out that both blood and mucus may occur in the stools of infective 
diarrhoea. Blood was in considerable amount in Case 7, and Case 9 had a 
considerable hemorrhage the night before admission, and recurring the fol- 
lowing day, and this was for the first time during an illness of three weeks. 

When bleeding does occur it is either during or immediately following an 
attack of colic, and is more frec^uently seen towards the termination of the 
illness (Cases i, 2, 4 and 9) and when the symptoms are becoming more 
severe, which is to be expected, since it heralds the onset of the permanent 
stage of intussusception, as will presently be discussed. 

Condition of the Bowels . — There is no absolute constipation except as a 
terminal event. The bowels may be irregular, some days constipation, other 
days diarrhoea, notably in Case 5. Sometimes there is increasing constipa- 
tion, but the constipation reacts well to purgatives (Cases 3 and 9), but as 
already pointed out, the use of purgatives is not without danger and may 
precipitate an acute attack. Diarrha'a not infrequently occurs some time 
during the course of the disease and then towards the end (Cases 3, 7 and 9) 
when it may be accompanied by bleeding, as exemplified in Case 9. 

Ogilvie recorded a case in a child of three years who had been ill with 
colicky abdominal pain and vomiting for three days, but the motions were 
normal and contained no blood. A tumor was felt on admission to hospital, 
and visible peristalsis was present. An enema was given and a well-formed 
motion was passed containing no blood. No blood was present on’' the'finger 
on rectal examination. The passage of normal motions and the condition 
of the child were thought to negative the diagnosis of intussusception. A 
tumor was easily felt under chloroform, so the abdomen \vas opened and an 
ileo-cascal intussusception reaching to the splenic flexure was found and 
reduced. There were no inflammatory signs or any evidence of interference 
with the blood supply of the gut. No mention was made as to the presence 
of any primitive mesentery to the ascending colon. This child had had a 
similar attack a year previously, passing off in a day or two without treat- 
ment. This case was included in Gaymer-Jones’ series already mentioned. 

Tumor in the Abdomen . — In no fewer than four cases (Cases 3, 5 > 8, 9) 
of the nine cases of this series, a “ lump ” was noticed in the abdomen by 
the mother during attacks of jDain. “ A lump ” was noticed in one of Bernard 
Pitts’ cases, a child aged two years and three months who had had attacks 
of abdominal pain for one and one-half years, later there was constipation, 
occasionally diarrhoea, and shortly before admission blood and mucus were 
])assed. In Peregrine’s case the mother noticed a “ lump ” in the baby’s belly. 
A “ lump ” was noticed in the abdomen during the last three weeks in 
Schlink’s case, and a “ lump ” was also noticed in the case reported by Rawes. 

A tumor was felt clinically in all the cases of this series except in Case y, 
where no notes were made on the history sheet as to the childi’s condition 
on admission, and in Case 8 a fulness' only was noted in the region 
of the ascending and transverse colon. In Case 6 a tumor was felt by a 
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colicky pain and tumor formation are the basic diagnostic signs. All others 
can then be explained as associated or secondary troubles that in the ordinary 
course of events have many other origins. Their modifications can often be 
explained by variations in the structure of the alimentary tract, and to such 
an extent is this true, that the modification of the symptoms may be used 
to diagnose the presence of the variation in the structure of the alimentary 
tract before the abdomen has been opened. 

From a study of the history of these cases the presence of blood and 
mucus and symptoms and signs of obstruction are seen to be entirely unreli- 
able as dia^ostic features. If these symptoms be present, they are certainly 
of diagnostic help, but are indications rather that the condition is tending 
towards the dangerSus stage, if it has not alread)’’ reached it. Many mis- 
conceptions have been woven around the description of intussusception, i.e., 
passage of blood and mucus, symptoms and signs of obstruction, and even 
the presence of acetonaemia, whichjs not of the slightest diagnostic impor- 
tance. Case after case shows that Wbod and mucus may be entirely absent, 
or only occur towards the end. The bowels may be irregular, but are not 
obstructed. The passage of blood and mucus, together with diarrhoea and 
colic without signs of obstruction, have led to the diagnosis of colitis (Case 
8), and one of Fagge’s cases was treated for dysentery for three weeks. 
The presence of normal motions without blood and mucus seemed to negative 
intussusception in Ogilvie’s case, and attention must be drawn to McGraw’s 
case again, in which, although blood and mucus were present during attacks 
of pain, the absence of obstruction negatived intussusception. Waugh® 
recalls a case in which an ileo-ctecal intussusception was hanging between the 
knees of the patient without obstruction having occurred. Vomiting may be 
severe, yet is not of the obstructive type, and it may be only occasional. 

The mere invagination of one portion of bowel into another is not per se 
sufficient to produce intestinal obstruction. Congestion and inflammatory 
oedema are the factors producing obstruction and the passage of blood and 
mucus, and these tissue changes are brought about by interference with the 
blood supply of the gut wall. Ulceration and gangrene and the gluing 
together of the opposed peritoneal surfaces are the end results of these 
tissue changes, and bring about the irreducible permanent intussusception. 

The presence of a primitive mesentery to the colon will enable the head 
of the intussusception to travel far without obstruction occurring, since the 
mesentery can pay out as the apex advances without rtnduly occluding the 
vessels. Delepine said that the absence of laceration of the peritoneum 
in a case of intussusception, in which the caecum and appendix had passed 
from the right to the left side of the abdomen, seemed to indicate that the 
ascending colon and caecum must have had a distinct and rather long mesen- 
tery. Bernard Pitts described a case in an infant of one year and eight 
months in which he expected reduction to be difficult on account of a fort- 
night’s history, but it proved to be easier of reduction than the other cases 
he was describing. There was a very lax mesocaecum. Waugh ^ has seen 
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is that it is the long mesentery of the ileum that is the factor in causing 
the symptoms to be milder and not characteristic of acute intussusception. 
It can pay out to a considerable extent before causing interference with the 
vascular supply of the gut. Also the clinical sign of a tumor often being 
absent may be due to the invagination having become spontaneously reduced. 
One would imagine that the ileum with its long mesentery could readily lend 
itself to recurrent intussusception ; it is, however, very rare. Barrington 
Ward recently recorded a remarkable case in a girl aged six years due to 
a simple adenopapilloma with symptoms going over a period of three years. 

When on the subject of mesenteries, mention must be made of 
Fitzwilliam’s paper on the Pathology and Etiology of Intussusception from 
the Study of looo Cases. He has shown that, when only a small amount of 
mesentery is available, it is impossible for a very extensive invagination to 
take place, where the mesentery is ample, several feet may be included. He 
does not consider that the appearance of the head of the intussusception 
at the anus necessarily implies a mesentery of an}' extraordinary length, that 
the increase in length is quite easily accounted for by the extremely lax man- 
ner of the attachment of the posterior parietal peritoneum to the abdominal 
wall in young infants. He maintains that the increase in length is due to 
borrowing from the parietal peritoneum, that the length of mesentery 
required to reach the anus never exists normally. He points out that, with 
a very little traction, the ascending colon, with no mesentery worthy of the 
name, can be made to stand away from the posterior abdominal wall to the 
extent of two or more inches. This, however, is contrary to the experience 
of most surgeons when operating for the removal of an appendix in a patient 
with a colon and caecum with no persistent mesentery. Considerable diffi- 
culty may be experienced in bringing up the base of the appendix to the 
surface of the wound, because traction to a degree compatible with safety 
does not dislodge the fixed colon from its posterior attachment; and the 
object is generally attained by the applied force stretching the wall of the 
large gut. In fact the evidence that parietal peritoneum can be pulled out is 
entirely inconclusive ; if this could happen with any frequency then intussus- 
ceptions should be able to protect themselves by this means and damage to 
the gut wall should be avoided in all cases. In children with persistent mesen- 
teries to the ascending colon it can be demonstrated quite easily at operation 
that the caecum can be placed upon the left side of the floor of the pelvis. 
This is quite impossible in the absence of such a mesentery. In fact the 
variations in position, in the rate of travelling from the starting point, and the 
pathological changes in the gut wall are easily comprehended when the 
variations in the presence or absence of a congenital mesentery are taken 
into account : they cease to be so in the light of the theory that any intussus- 
ception can pull out the parietal peritoneum into pseudo-mesentery. 

I think sufficient has been said to show that paroxysmal attacks of 
abdominal pain and tumor formation are the basic diagnostic signs, and that 
the modification of the other classical signs of intussusception are due to 
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case the tumor disappeared suddenly under palpation. During attacks of pain 
in permanent intussusception the tumor does not increase in size, and the 
precise diagnosis can only be suspected from previous experience rather than 
from any pathognomonic features of the case. Still drew attention to the 
varying consistence of the tumor under palpation, which is altogether absent 
in the tuberculous mass. In the refractory child, he points out, it may be 
palpated during sleep by passing the warmed hand under the bedclothes if 
sufficient gentleness be used, thus obviating the necessity for an anjesthetic. 
Eve recommends thorough bimanual examination in the detection of a 
tumor. Since the bowel may be spontaneously reduced, every opportunity 
should be taken in suspicious cases to detect a tumor during recurrent 
attacks, and because one’s examination is negative at one time, not to think 
it not worth while examining the abdomen again.. A recurrent intussuscep- 
tion can only be precisely recognized as such after it has been once reduced 
by operation. These recurrences have been actually witnessed in the wards 
of Great Ormond Street Children’s Hospital. Its tendency may be conjec- 
tured by a history of similar attacks culminating in the final one necessitat- 
ing operation. 

Bernard Pitts, Penrose and Kellock, Wright and Renshaw, and 
Barrington Ward, described these characteristics of the tumor in their cases, 
while Waugh has pointed out that in tuberculosis of the cjecum the tumor is 
fixed, does not vary in size, and the discharge of blood is profuse, unlike the 
small quantities seen in -cases of intussusception, and vomiting is as a 
rule absent. 

In connection with a tumor, emptiness of the right iliac fossa (Dance’s 
sign) may be noted, and this when detected is a valuable diagnostic point, but 
Still draws attention to the danger of imagining this if one is particularly 
looking for it, therefore care is required in attaching weight to it. The 
tumor is usually situated transversely across the abdomen above the umbili- 
cus, but its position, however, as distinguishing it from the tuberculous mass, 
is not of much moment. It ma)'- be beneath the liver or costal margin (see 
Case 5 ), when an anaesthetic may render it palpable. It may be on the left 
side, or confined to the right. In the Case reported by Eve the tumor resem- 
bled a mass in the right iliac fossa due to appendicitis, definite tenderness and 
resistance were felt in this region. In enteric intussusception the long axis 
of the tumor lies obliquely athwart the abdominal cavity. (Waugh.) 

Visible peristalsis, seen in some of these cases, is not of diagnostic value, 
it merely shows the presence of obstruction which may be due to other 
causes, tuberculous peritonitis for instance. When it occurs the condition is 
progressing to the permanent and hopeless condition. (See Case 3 in which 
visible peristalsis was noted.) 

The character of the stools and the wasted condition of the patients have 
given rise to the diagnosis of typhoid. (Eve and C. Handheld Jones.) 

^~^3,y , examination with an opaque meal was used in one of Still’s cases, 
but was of no diagnostic help, but Schlink’s case was finally confirmed as an 
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portions of the sigmoid may retain portions of the barium for a number of 
clays, thus confusing the diagnosis of diverticulosis. 

In the beginning of the acute type symptoms may l)e primarily negligible 
or intermittent, evidences of diffuse peritonitis being the exceiDtion. The 
conditions to be differentiated are: Incomplete obstruction of the colon from 
carcinoma, burrowing perinephric abscess, psoas abscess, prostatic abscess, 
high ischio-rectal abscess, tubo-ovarian abscesses pasted on the sigmoid, left 
tubal pregnancy, etc. Careful history taking with abdominal, rectal and 
vaginal palpation are our most valuable means for diagnosis. Operative diag- 
nosis can be made by exclusion and the contents of the abscess are extremely 
fetid, showing fecal contamination. 

Prognosis . — ^Among the more extensive statistics the operative mortality 
is given at 70 per cent, or more, but this excessive rate is in our opinion due 
to radical surgery that attempts to reveal every phase of pathology, resorting 
finally to resection. Conservative surgery seems to offer better immediate 
results and in our experience is equall}' curative from follow-up reports. 

The symptoms are those of a local peritonitis usually without vomiting 
that creates more or less obstruction and brings about pressure on contiguous 
organs. In suspicious cases it is well to bear in mind the menace of 
using enemata. 

Case I. — (No. 2789, November 27, 1921.) Male, age sixty, college president, was 
examined four months previously and diagnosed as a case of acute pyelitis, having had 
hypertension for a number of years. Two weeks ago he began to suffer with left lower 
abdominal pain and entering hospital a definite induration was palpable, with a tempera- 
ture of 102. Barium enema showed displacement of sigmoid to the midline, leucocyte 
count being 13,600. Pre-operative diagnosis undetermined. Through a left gridiron 
incision the abscess was drained. Convalescence was normal but on the fifteenth day 
had symptoms of pulmonary embolism from which he died twelve hours later. 

Case II. — (No. 4903, October 14, 1923.) Woman, age thirty-three, multipara, had 
definite left pelvic soreness for ten days with chills and temperature of 100° F. and 
retraction of left thigh. Left induration palpable by abdomen and vagina. Leucocyte 
count 21,000 and urinalysis negative. Pre-operative diagnosis of diverticulitis was made. 
Abscess containing fetid pus was drained through a left rectus incision. After an active 
septic record she was discharged from the hospital on the eighteenth day. Two and a 
half years later she reported a cure. 

Case III. — (No. 4969, November 16, 1923.) Male, age thirty-five, truckman, being 
an ambulatory case was examined for left-sided soreness which had existed fourteen 
days with some rise of temperature and rigidity of abdominal muscles. There was no 
urinary distress and leucocyte count was 19,600. Induration was palpable high in the 
pelvis and barium enema showed sigmoid displaced to middle line. A diagnosis of diverti- 
culitis was made and operation advised, and after five days he acquiesced. An abscess 
with characteristic contents was drained through a left rectus incision and was dismissed 
from hospital on eighteenth day. One year later he reports a cure. 

Case IV. — (No. 5793, February 29, 1924.) Woman, age forty-five, multipara, gave 
history of four or five attacks of lower abdominal pain in bed. A similar attack began 
about two weeks ago with intermitting periods of improvement and had not had bowel 
movement in five days, with occasional vomiting. There was marked tympany with tense 
vaginal vault, leucocyte count being 20,200. A provisional diagnosis of acute obstruction 
from carcinoma of the colon was made. Through a left rectus incision an abscess was 
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revealed burrowing down into pelvis. Convalescence was tedious and she was dis- 
charged from hospital on the thirty-sixth day. A reply from her two years later 
reported a cure. 

Cask V.— (No. 6312, June 12, 1925.) Man, age twenty-nine, weighing 258 pounds, 
gave a history of diarrhoea lasting three or four days one year ago. Otherwise the 
previous history was negative. Four daj's ago he suffered pain from lifting. Purgatives 
were ineffective. Bladder was catheterized for diagnosis with negative result. Pain 
w'ith dysuria persisted without vomiting and leucocyte count on second day was 9500 ) 
temperature 101-102 and pulse 100. Rectal palpation was negative. A provisional diag- 
nosis of perforated diverticulitis was made but on account of obesity it was decided by 
two consultants to defer operation in the hope of a mistaken diagnosis, all of which 
having been explained to the family. On the fourth day vomiting of dark fluid began 
and abdomen ws opened and revealed a diffuse peritonitis fluid from the sigmoid being 
apparent. He died thirty hours later and autopsy verified the above findings. 

Case VI. — (No. 6457, August 13, 1925.) Woman, age thirty, multipara, gave his- 
tory of laparotomy for tumor three years ago. She has had pain in abdomen two 
weeks with increasing soreness in left pelvis with a palpable induration. The uterus 
seemed to be somewhat fixed. Urinalysis was negative and leucocyte count was 9500. 
X-ray revealed sigmoid reduplicated. Pre-operative diagnosis of diverticulitis of sig- 
moid was recorded. Through a left rectus incision the abscess was drained and she was 
discharged on eighteenth day. A follow-up inquir}' has not been answered. 

Case VII. — (No. 6887, March 3, 1926.) Boy, age seventeen, gave history of left- 
sided abdominal pain with occasional vomiting for ten days. The seriousness of his con- 
dition was not discerned by his family. Present examination showed a mass in left 
abdomen. His temperature was 101° F., pulse 120 and leucocyte count 42,400. Provis- 
ional diagnosis of diverticulitis was made and laparotomy through a low right rectus 
incision revealed a large abscess containing fecal fluid. He died from exhaustion on 
twelfth day after operation. 

Conclusions . — Our statistfes show in the acute abdomen the incidence of 
I per cent, of diverticulitis of the descending colon. 

2. Acute pathologies in the left abdomen should suggest the probability 
of a diverticulitis of the colon. 

3. Small pouches because of easier obstruction would seem more prone 
to the development of acute surgical conditions. 

4. The symptoms are usually those of local peritonitis, the fulminating 
type being the exception (Case V). 

5. The X-ray cannot demonstrate these pouches so long as the lumen 
remains obstructed as in the acute type. 

6. Conservative surgery in our hands gives a mortality of 30 per cent, 
and uniform cures, wdiile radical methods in larger statistics give a mortality 
rate of over 70 per cent. 

7. In this series the oldest was sixty and youngest seventeen and average 
age was thirty-five. 

8. The longest duration before operation was fourteen, shortest four and 
•average eleven days and average length of stay in hospital was twenty-two 
days. 

9. The provisional diagnosis corresponded to the final diagnosis in five 
cases and there were two surgical deaths, or a mortality of 30 per cent. 
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FORTIFYING THE TRIANGLE IN REPAIR OF 
INGUINAL HERNIA* 

By William L. Keller, M.D. 


OF Washington, D. C. 

LILUTI NA>T-COLO'JEI„ MtDICAI. COUPS, tl. S. AHM\ 


This is not another new operation for the cure of inguinal hernia, it is 
just a plea for the use of two additional sutures winch should help to ehnu- 
nate tension in repair of hernia in that-iegion. 

The inguinal triangle has been described as Wow 
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Fig I 


and on the outer side by 
Poupart’s ligament, inter- 
nally by the edge of the 
rectus muscles and above 
by a horizontal line ex- 
tending from the anterior 
superior spine to the rec- 
tus muscle. 

It is an established fact 
that almost any type of 
operation is satisfactorj 
for inguinal hernia in 
children, and the same 
applies to the average in- 
direct hernia in adults 
under thirty-five, provided 
the sac is completely eradi- 
cated. There is, however, 
a certain percentage of 
indirect inguinal hernue 
that are not average, and 
in some instances recur- 
rence may appear in the 
form of a direct hernia if 
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all available measures are not utilized to eliminate tension on 
in that part of the inguinal triangle immediately below tie 
artery. This is the commonest seat of recurrence of direct heini 
point where deficient musculature should always be rein oice 

intra-abdominal pressure. _ i +■ nf ooera 

The approximation of tissues without suture tension at t le ime 

1 • f/acnnr. 
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* Published with permission of the Surgeon General, U. S. Army, who 
sible for any opinion expressed or conclusions reached herein. 





REPAIR OF INGUINAL HERNIA 


tion is an essential factor in repair of hernia, and of equal importance is the 
maintenance of approximation during sudden vomiting or coughing spells 
which may occur in the first ten days of post-operative healing. It is ques- 
tionable if there is any surgical operation more gratifying when successful, 
and none is more perplexing than those followed by the recurrence of hernia, 
all of which should emphasize the fact that even in what appears to be the 
simplest form of inguinal 
hernia, no step that will 
minimize suture tension 
and prevent recurrence 
should be overlooked. 

To recommend the re- 
duction of tension in 
sutures directly concerned 
in repair of the weakest 
point in the inguinal tri- 
angle, by the use of sutures 
indirectly concerned a n d 
inserted at the apex of or 
below the inguinal tri- 
angle, is paradoxical to 
say the least. As the pro- 
duction of tension any- 
where is contrary to 
surgical principles, it may 
not be out of place to 
mention, at this point, that 
such sutures are inserted 
over bony structures and 
in region that plays no 
immediate part in repair, 
and that the only possible effect of tension at this distant point is a replace- 
ment fibrosis which should have no influence on repair. 

Operation . — The inguinal canal is exposed by the usual incision which is 
prolonged downward slightly to permit free exposure of the lower attachment 
of Poupart’s ligament and the conjoined tendon in front of the pubic bone. 
The aponeurosis of the external oblique having been divided, both flaps are 
retracted. The fibres of the cremaster are separated and the cord is lifted 
from its bed as in the Bassini operation, and the lowest suture passes 
through the lower limit of the insertion of Poupart’s ligament, the conjoined 
tendon and edge of rectus if necessary, as shown in Fig. i. The second 
suture is passed in a similar manner but higher, as shown in Figs. 2 and 3 
Both sutures aie inserted directly in front of the pubic bone but not imme- 
diately above as practiced by Coley and others in completing the usual Bassini 
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GLUTEAL ANEURISM 
By Daniel L. Maguire, M.D. 

OF Charleston, S. C. 

The occurrence of gluteal aneurism is rare enough to merit reporting 
instances of its occurrence. In a search of the available literature compara- 
tively few of this variety of aneurism were found. There were five hundred 
and fifty-one aneurisms in Crisp’s " collection and in this number only five 
were of the internal iliac, making less than one per cent, of all aneurisms 
in his collection. Hence the occurrence of gluteal aneurism is a much smaller 
per cent. Rupp ® {Inang. Dissert., Konigsberg, in 1907) collected forty-five 
cases of aneurisms of the gluteal arter)'. In five years from 1916 to 1921 
only five new cases of gluteal aneurism have been reported. At the Mayo 
Clinic for eleven years there were twenty-one patients reported by Ott ® who 
were suffering with aneurism and in only one was the internal iliac ligated. 
Since 1921 to date only two cases have been published, my own case and 
one of J. E. Benjamin.- This last case was one of mycotic aneurism of the 
gluteal artery, unoperated and which died two months after admission into 
the hospital. 

Haggard,® in his excellent article in the Annals of Surgery, October, 
1922, says that for the most part gluteal aneurisms are traumatic from direct 
or indirect violence; however, no historj' may be obtained of injury and they 
are described as spontaneous. Matas," in Keen’s Surgery, states that out of 
twenty-eight cases of this class of aneurism twelve were due to wounds and 
twelve to ruptures or lacerations caused by fracture of the pelvis or con- 
tusions, falls on the buttocks, etc. Goldammer ® reported a case of gluteal 
aneurism that developed .shortly after patient had been beaten on the buttock 
with a board. According to Matas ' “ the gluteal artery is more frequently 
injured by direct wounds (stabs), the sciatic by falls on the ischium or 
buttocks which fractures the pelvis or tears the artery at its exit from the 
sacro-sciatic foramen.” In Rupp’s collection of forty-five gluteal aneurisms, 
thirty of these were of the traumatic variety. This type of aneurism seems 
to be about equally divided as regards the sexes. Although Haggard ® states 
that “the vast majority occur in men and are most frequent between the 
twentieth and fortieth years.” I have found that among five cases before me 
three of these occurred in women. The size of the aneurism varies between a 
small lemon to tbe size of a very large grapefruit. 

A preliminar)'^ ligation of the internal iliac should always precede the oper- 
ation on the aneurism itself. The wisdom of this operation can hardly be 
overstated and yet Frost, ■* in his case of a large traumatic gluteal aneurism, 
neglected to do this until after he had made his buttock incision thinking that 
he could control the hemorrhage without tying the internal iliac. When the 
fascia of the buttock was incised “ there was a sudden spurt of arterial blood 
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rij:ing upward some four feet.” The sac was promptly packed, the patient 
turned on his hack, the abdomen oi)encd and the internal iliac quickly ligated. 
This saved the life of his patient. However, T do not believe that the ligation 
of the internal iliac alone will cure the aneurism because the aneurismal sac 
is being distended with blood not only by the afferent artery (internal iliac 
in the case of gluteal aneurism), but the sac has also entering into it several 
vessels from the collateral circulation which, if not ligated or obliterated, will 
certainly continue to distend the .sac and perpetuate the aneurism. Hence, 
rational and adequate surgery of a gluteal aneurism consists of ligation of the 
internal iliac artery and at the same sitting the obliteration of the sac and' 
ligation of the other arteries entering the sac. 

Adams ’ is of the same opinion and in the report of his case of gluteal 
aneurism comes to the following conclusions: “Aneurism of the gluteal 
artery should be treated by: i. Preliminary ligation of the internal iliac; this 
in itself is harmless and will control hemorrhage from sac. 2. If a 
well-formed sac is present then obliterative endo-ancurismorrhaphy is the 
ideal method.” 

The ligation of the internal iliac does not cause gangrene of the extremity, 
and docs not seem to comjwomise the vitality of the leg in any way. This is 
due to the fact that there is a free anastomosis of its branches and a copious 
collateral circulation. 'Fliis collateral circulation is maintained chief!}" b}" the 
anastomosis of the uterine and ovarian arteries, hemorrhoidal branches and 
those from the inferior mesenteric, of the circumflex and ])erforating branches 
of the profunda femoris with the sciatic, of the gluteal with the posterior 
branches of the sacral arteries. 

C.\SE Repokt. — A negro woman, forty-five years of age, was admitted into the 
Roper Hospital on August 4. 1024. occupation washerwoman. Cliicf complaints were a 
swelling on the left buttock and severe pain down the left thigh and leg. Health always 
good, having had no serious illness or injury. About three years ago, she had an 
eruption on the thighs, chest and genitals for which she did not receive any treatment. 
She has been pregnant fifteen times, first eight children born living, the last seven 
pregnancies were cither still births or miscarriages. Her last pregnancy was three years 
ago. Siic has had the usual infectious diseases of childhood. 

About three months ago she first noticed a small swelling on the left buttock -which 
has rapidly increased in size so that to-day it is as large as a large sized grapefruit. 
During this time she has experienced a pulsating or throbbing pain continuously in this 
location. This pain is so intense at times that she was finally compelled to seek relief. 
The pain and swelling has been so troublesome lately that she has been confined to bed 
and has been unable to move her left leg. She has never had any swelling or discolora- 
tion of her limbs. She gives no historj' of trauma. Her menstruation is regular and 
painless, duration three to four days up to three months ago, when duration increased 
to two or three weeks; flow is rather copious. She has had Icucorrhoea at intervals for 
several years. No pelvic nor abdominal pains complained of. 

Physical E.ramUiatioa . — The patient is a fairly well-nourished negro woman about 
forty-five years of age and weighs about 112 pounds. Her temperature is 98.6° F., 
pulse 96 and respirations 24, costo-abdominal in character. Blood-pressure 140/95. Her 
general physical examination is negative except for the condition of her heart and left 
buttock. The cardiac area was slightly increased and the aortic second sound accentuated. 
There is a s3'stolic murmur heard best at the apex and transmitted to the left axilla. 
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There is a large diffuse pulsating swelling of the left buttock about the size of a 
large grapefruit. The tumor is soft and painless except on deep pressure. There is a 
distinct thrill and bruit present. The movements of the hip and knee are somewhat 
painful but apparently these joints are negative. 

Laboratory Urinalysis was practically negative revealing only a one 

plus albumin with no casts. However, on August 13, 1924 ; fhe day following the opera- 
tion, the urine showed a four plus albumin and two plus hyaline and granular casts. She 
continued with a four plus albumin up to the date of her discharge. Blood— haemoglobin 
45 per cent., erythrocytes 3)869,000, leucocytes 8440, small lymphocytes 29.5 per cent., 
large lymphocytes 10 per cent., polymorphonuclears 60 per cent., eosinophiles .5 per cent. 
Wassermann reaction four plus. 

A gynaecological consultant was called in to express his opinion as to the possibility 
of an intra-pelvic aneurism or any pelvic masses which might cause the menorrhagia. 
He reported the vagina negative, the cervix infected, the uterus somewhat soft and 
normally anteflexed and somewhat over to her right. The appendages are prolapsed 
and adherent, old salpingitis. There may be an intramural or submucous fibroid account- 
ing for her menorrhagia or it maj' be due to the congestion from the aneurism. The 
pelvis on the left is clear and not encroached upon by any mass. An X-ray examination 
of the bones in the region of the swelling was negative. 

Diagosis . — Aneurism of the left buttock, probably of the gluteal artery. It was 
planned to do a preliminary ligation of the internal iliac artery on the left side and then 
at the same operation an intra-saccular suture of the aneurismal sac wall. This last 
operation being the obliterative endo-aneurismorrhaph}' as described by Matas. 

Operation . — August 12, 1924. In moderate Trendelenburg position and through a 
median incision the left internal iliac arter}' was recognized and exposed by incising the 
posterior peritoneum in this location. This artery was dissected free and two ligatures 
of chromic catgut No. 2 placed around it and securely tied. The posterior peritoneum 
was sutured over the artery with plain catgut No. 0. The abdomen was closed in the 
usual way. Second operation. (Same time.) The patient was placed partly on the 
abdomen and the left buttock exposed. A longitudinal incision about eight inches long 
was made over the mass down to the sac. When this w’as opened a very copious and at 
first alarming bleeding ensued. The bleeding was controlled with firm pressure of several 
hot packs and ligation of the arterial openings in the sac wall. The sac was evacuated 
of large blood clots and fibrin. It was then obliterated with successive layers of suture 
with chromic catgut No. 2, fascia sutured with chromic catgut and skin with interrupted 
silkworm gut. 

The patient was returned to the ward in weak condition ; pulse 148, of poor quality. 
She reacted fairly well, however. , Her convalescence was uneventful except for a slight 
infection in the wound of the buttock. On the tenth day, post-operative, the patient 
developed an oedema of her face and both feet, which on her discharge from the hospital 
was gradually subsiding. Patient remained in the hospital thirty-five days. 
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KIlilNBOCirS DISEASE OF THE SEMILUNAR BONE 
By RosroE C. Wionn, M.D. 

or Minkdvi'olis, Minx. 

ciin:r **rji«roN\ (JUkkt NDimihiiv iuilway roMp\v\ 

A coxnrnox of the semilunar hone of the wrist of rare occurrence has 
recently been clescrihcd in two im])ortant surgical journals in this country^' - 
'I'he semilunar hone is shown in rontgenograms to have undergone a destruc- 
tive ])rocess with frag- 
mentation. Kienhoch, 
who revived interest in 
this c(,indition in 1910. 
discussed it from the 
.'^tandjmint of the ront- 
genologist and consid- 
ered the lesion as one 
jiroduccd hy a momen- 
tary. sijontaneously re- 
duced luxation, in the 
course of which there 
was an avulsion of the 
dorsal ligaments w i t h 
tearing of the most im- 
portant blood-vessels. 

Following this initial 
trauma, which may pro- 
duce an osteitis in this 
bone, an injury occurs at 
some later date and of 
more or less severity and 
a secondary fragmenta- 
tion occurs. 

The patient presents 
symptoms of a sprain of the wrist with slight tenderness and swelling over 
the semilunar bone. The diagno.sis is made with the rontgenogram. 

The prognosis from the recently published articles is not good. The 
patients are unable to perform hard work. A few weeks of splinting does not 
relieve them. Continued discomfort for several years with the wearing of 
splints for relief may be the outlook of the patient. 

The treatment of this condition presents a problem of considerable eco- 
nomic importance. Goldsmith ^ presents three case reports and advised 
operation in two and was unable to trace the third. Unfortunately for the 
sake of the solution of this problem his patients refused operation. One of 
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Fig. I. — Antcro-postcrior view of the iniured wrist. Note the de- 
crease in size and outline of the semilunar bone with fragmentation 
of this bone. The arricular surhaco of the radius appears roughened 
particularly in the region of the radial styloid where there is evidence 
of an old healed injury. 
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them was compelled to cliange her occupation on account of this condition. 
Henderson - presents two case reports and advised against operation. In 
Henderson’s first case splints were recommended and a prognosis was given 
of probably continued discomfort for several years. Henderson’s second 
case was also splinted. 

When this problem was first presented to the writer the question of 
removal of the offending bone or a prolonged period of disability at once 



Pig 2. — Lateral and antero-posterior views of the injured wrist six weeks after removal of the semilunar 
bone Note the encroachment of the ulna on the carpal space and the absorption of cartilage between the 
radius and the scaphoid. 


presented. The patient was a railway employe who could not afford to take 
a prolonged rest unless adequately compensated, and as is so often the case, 
he probably would be compensated. We have removed this bone when 
dislocated and our patients have returned to work. If the bone is not neces- 
sary after dislocation and removal is indicated, the question naturally arises as 
to the indication of the same treatment if the bone is .producing disability 
from other non-inflammatory causes. After considering the problem in this 
manner, we decided to remove the fragmented bone and offer the following 
case report : 

A. H., section laborer, male, aged forty-eight years, first consulted the writer 
December lo, 1924, when he stated that two days previously he was sweeping a 
switch and he slipped and fell and struck the back of his left wrist against the point 
of a switch rail. Immediately following this accident he was unable to work because 
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of pain in (lie wrist. Ho denied previous injury to the wri.st. (History was obtained 
tlironith his daughter as an interpreter.) 

On examination the left wrist was found to he siigiitiy swollen, more so over 
palmar aspect of the wrist, and the wrist was tender on pressure. FIc.xion and 
extension were greatly limited. 

Dr. F. S. Bissell reported on rontgenograms as follows : “ Antero-posterior and 
lateral views were taken of the injured wrist and an antero-posterior view was taken 
of the normal wrist for comparison. There is evidence of a destructive process and 
fragmentation of the semilunar hone. A small fragment is displaced forward. The 
artitmiar surface of the radius appears roughened and partly decalcified. 

Conclusions : Chronic osteitis probably .secondary to temporary dislocation of the 
.semilunar bone with evidence of recent fracture of this bone.” 

Operative removal of the bone was advised and he was immediately sent to the 
hospital for operation. Operation. December ii. 192.4, at New Asbur\' Hospital, 
ether an:esthe.sia. --X longitudinal incision one and one-half inches long was made 
over the palmar surface of the left wri.st at about the middle of the wrist. The 
tendon of the flexor carpi radialis was retracted nidialward and the remaining flexor 
tendons were retracted to the ulnar side. A fragment of the .semilunar bone lying 
flush with the anterior lip of the radius was removed. The remaining fragments of 
the semilunar bone were ne.xt removed. When the operation was completed the wrist 
motions were as good ns those of the opposite wrist. 

Recovery was uneventful and on December 16, 1924, the patient left the hospital. 

January 20. 1025. Dr. R. C. Allison reported on rdntgenograins of his wrist as 
follows ; " .-Xnteiat-posterior and lateral films were made of the left wrist. These 
show the semilunar bone t(i have been removed. The ulna is encroaching on the 
carpal space. There is ab.sorption of cartilage between the radius and the scaphoid. 

Conclusions; Kenuwal of the semilunar bone of the left wrist with resulting 
joint changes which allow the ulna to encroach on the carpal space. This gives a 
moderate limitation of motion." 

January 22, 1925, the wrist motion was roughly measured as follows : Palmar 
flexion of injured wrist to one hundred sixty-three degrees and dorsal flexion to one 
hundred thirty-three degrees. Palmar flexion of the normal wrist to one hundred 
thirty-five degrees and dorsal flexion to one hundred twenty-three degrees. By the 
same method of measurement the writer’s wrist could be flexed to an angle of one 
hundred fifteen degrees while the patient's daughter was found to have the same 
amount of flexion at the wrist as the normal wrist of her father. This would 
suggest a familial tendency to large strong joints with limited motion. On this date 
steady improvement was noted. 

February 10, 1925, two months after injury, he returned to work as a section 
laborer. 

April 20, 1925. palmar flexion had increased to one hundred fifty-three degrees. 
He was working and his wrist was getting stronger. 

March 10. 1926, sixteen months after injury, he had been working long hours 
through two nights of a snowstorm and reported with a respiratory infection. When 
questioned about his wrist he stated that his ivrist did not hurt and that he had been 
working steadily for over one year. 
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TRANSACTIONS 

OF THE 

NEW YORK SURGICAL SOCIETY 

Stated Meeting Held April 28, ip26 
The President, Dr. Walton Martin, in the Chair 
NEUROFIBROMA OF CAROTID SHFATH 

Dr. Frank Mathew.s showed a patient aged fifty-eight, who had had a 
tumor on the left side of neck for four years. It pressed the left tonsil far 
inward and caused difficulty in breathing during sleep. It lay far up under 
the angle of the jaw. It was removed under rectal anaesthesia and was about 
the size and shape of a hen’s egg, the smaller pole being in contact with the 
base of the skull and the lower pole occupying the l)ifurcation of the carotid. 
It was encapsulated and not difficult of removal. The external and internal 
carotid occupied grooves in its surface. The hypoglossal nerve ran trans- 
versely across the middle of the tumor. The reporter said that he had 
supposed it a tumor of the carotid body until the pathological report was 
made. These tumors in the carotid sheath lie high under the angle of the jaw, 
press the pharyngeal wall inward and may cause hemi-paralysis of the tongue. 
In a previous case which was presumabl}'^ a carotid body tumor, the pupil 
on the affected side was dilated. This patient had a temporary paralysis 
of the tongue and still has some difficulty with swallowing, probably due to 
auccsthesia and paralysis of glosso-pharyngeal origin. 

TRAUMATIC ANEURISM OF SUBCLAVIAN ARTERY 

Doctor Mathews presented a boy, aged fourteen, who in July, 1919, 
was shot through the neck just above the right clavicle. Five months later 
he was operated upon. Paralysis of the right arm had been immediate and 
continuous. There was stiffness at the elbow, atrophy of the forearm, stiff- 
ness of fingers with tendency to claw-hand. There was no total paralysis in 
the distribution of any nerve and it was inferred that the lesion was in the 
nerve cords proximal to their formation of the brachial plexus. The aneurism 
lay immediately above the clavicle. Pain was absent. Operation was under- 
taken largely with an idea of improving the nerve function. At operation, 
the clavicle was divided and a careful dissection undertaken in order not 
to further injure nerves which lay in front of the aneurism. The dissection 
identified the scalenus margin above the aneurism and the ligation was made 
behind the muscle in the second portion of the artery. There was no tem- 
porai-y increase of paralysis and the clavicle united firmly. At present func- 
tion has been completely restored except for slight general weakness of 
the arm. 

FALSE ANEURISM OF BRACHIAL ARTERY 

Doctor Mathews also presented a child, aged three years, who had an 
abscess in the left axilla which was drained by an incision through the skin. 
A foi^ps was inserted through this opening and a counter-incision made 

back of the arm at the junction of the upper and 
middle third. The wound bled rather conspicuously at dressings but healed 
shortly and the patient was discharged. A few days later he returned to 
the hospital with a pulsating swelling and with a bruit over the mass, heard 
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ns far clown as the icnninalion of the brachial aiTerv. At operation, a tem- 
porary ligature was first placed under the artery above the profunda branch. 
This only partially controlled bleeding. Careful dissection revealed a false 
aneurism*, bleeding from which was controlled from within the sac by pres- 
sure. The surrounding nerves were dissected away without injury to them 
and a small o[)ening was identified in the artery. A probe was passed up 
and down and ligatures were aiijilied immediately above and below the open- 
ing. Following operation, the wound healed .satisfactorily and there was 
no sign of diminished circulation though the arterial pulse, previously present, 
disaiipearcd and has not returned. 

CHRONIC DUODENO-JEJUNAL OBSTRUCTION 

Dk. Ali'kko S. T.wi.oa jiresented a woman, twenty-nine years of age, 
whom he first saw in June. 1924. 

As a child she had rejoeated bilious attacks — headache, nausea and vomit- 
ing. three or four times a year. Always constijjated. 

'J'rouble was more marked from twelve to twenty-one years of age, after 
which there was marked improvement until she was twenty-five, since which 
time trouble has gradually grown worse. 

During the last few months the attacks have occurred twice a month. 
During the last two years there has been a loss of 20 pounds in weight. Dur- 
ing the last few months there has been disturbance of vision. Examination 
of the eves detected well-develoi^ed albuminuric retinitis. She was referred 
to an internist who found constant evidences of nephritis associated with a 
blood-pressure of 176 to lyo. 

She is tall, slender, poorly nourished. Urine showed albumin and casts. 
Abdomen shows dilTuse tenderness in right lower quadrant with somewhat 
greater tenderness half way between right anterior superior spine and umbili- 
cus. Much gas on manipulation. cs])ecially in one place just above umbilicus 
over an area of 5 cm. in diameter. X-ray series showed marked ptosis of 
stomach, the major jiart of which was in the true pelvis; very atonic; loop of 
duodenum very greatly dilated ; duodeno-jejunal angle directly in front of the 
spine, showed evidences of marked obstruction. Marked gastric retention at 
six hours, also retention in dependent loop of duodenum. 

July 10. 1924, o])eration under ether. Transverse incision through the 
right rectus just above the umbilicus. Findings: well-marked hepato- 
duodenal membrane (Harris band). Stomach markedly dilated and ptosed. 
Pylorus widely dilated. Entire duodenum markedly dilated, especially in 
the dependent portion. Obstruction of duodeno-jejunal angle. Long, some- 
what large appendix. 

Procedure; Division of Harris band. Duodeno-jejunal anastomosis. 
Appendectomy. 

Recovery was uneventful and improvement prompt and very marked. By 
the end of three months there had been complete recovery of health. 

There were no abnormal conditions jiresent in the urine. The albu- 
minuric retinitis had entirely cleared up; she had gained in both weight and 
color and had no disturbing symptoms whatever, 

April 28, 1926, almost two years after operation, the eyes were perfectly 
normal; blood-pressure was 120/88; pulse rate was 80; urine was perfectly 
normal ; abdomen normal to examination. 

She has remained perfectly Avell since operation. 

This case is shown to indicate the very marked change in the general 
health of the patient from correcting the digestive disturbances. 

While one does not often see the nephritic complications present in this 
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case, in the ordinary chronic duodenal obstruction, nevertheless, it would seem 
as though the correction of the digestive disturbance had in this particular 
instance resulted in a very remarkable change in the general metabolism. 

HEMILAMINECTOMY FOR SPINAL CORD TUMOR 

Dr. Alfred S. Taylor presented a woman, figed thirty-six years, who 
after a negative history up to February, 1913, was confined to bed for six 
months because of a septic infection. Two months after recovery, i.e.^ 
November, 1913, the back of the neck would be temporarily stiff on waken- 
ing. January, 1914, pain first appeared between the shoulder-blades and 
occurred only at night. Relief was obtained by getting up. 

The pain became steadily worse for six months and gradually spread to 
the ])ack and both arms to the elbows. 

September, 1915, not cjuite two years after the onset, weakness developed 
in the lower extremities, especially on the right side. 

December, 1915, twenty-five months after the onset, there developed com- 
plete loss of function in the cord at the level of Cervical vii. She then 
became bedridden. Sphincteric control was also lost. 

January 31, 1916, under ether anaesthesia, a right hemilaminectomy was 
done from Cervical vi to Dorsal ii, inclusive. 

A soft, friable, vascular, lobulated tumor 3.5 x 1.5 x i cm. was removed 
from beneath the arachnoid. 

There were no adhesions to the cord substance. The tumor extended 
from Cervical vii to Dorsal ii, inclusive. It lay mostly to the right side of 
the cord, extending slightly beyond the left midline, dorsall}^ and forward 
as far as the level of the anterior roots. It was removed completely with 
no trauma to the cord. 

Recovery was uneventful. On the third day bladder sensation had 
returned with capacity to hold urine until attention was given. On the sixth 
day bladder control was completely restored. On the fourteenth day she sat 
up in a chair for a half hour. On the thirty-fifth day she had a large, formed 
stool, and from that time on there was control of the bowel. 

April 8 she was able to get into and out of bed by herself, and could 
get about by holding onto chairs, etc.; also had recovered complete use of 
her hands. 

She has made a perfect recovery and now (April, 1926) is perfectly well 
in every way. 

This case is shown particularly to emi^hasize the occasional value of 
hemilaminectomy. A tumor of considerable size was removed through the 
hemilaminectom}^ and there was no disturbance of the cord resulting from 
the manipulation. 

Inasmuch as several different men doing neurological surgery have 
leported cases in which dislocation of the cervical spine has occurred follow- 
ing the usual laminectomy, and inasmuch as in one clinic a case has been 
leported where death occuired from .such dislocation of the cervical spine, 
about six or eight months following operation, it would seem that, particu- 
laily in the ceivical legion, hemilaminectomy has advantages in that the 
spinous processes and the remaining lamina;, together with their muscles and 
ligaments, add very greatly to the stability of the cervical spine. 

Dr. Charles A. Elsberg said he strongly believed that in all operations 
for spinal cord tumoi , unless one was very certain that the tumor lay on the 
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posterior surface of the curd, a wide laininectoniy sliould be done so as to 
give the minimum amount of manipulation to the cord. But in what Doctor 
'I'avlor had said as to the presence of tumor in the cervical region in young 
people, he agreed with him that hemilaminectomy is advisable at first, com- 
])le(e lamincclomy to follow if necessary, 

Docrou d'AYi.oK rejoined that as hemilaminectomy in the cervical region 
had come to be viewed favorably, he believed it would win its way for other 
regions by and by. ]Je recently did a hemilaminectomy at Bellevue in the 
mid-dorsal region. Going in on the right side the tumor, ^4 cm. in diameter, 
was revealed in front of the dura, was removed, and the man had made 
a good recovery. One of the points of advantage in hemilaminectomy is 
that if one can locate the side on which the tumor is situated, one can get 
a better anterior exposure without undue manipulation of the cord than 
with the usual laminectomy. Another point of advantage is that if one has 
made a mistake in estimating the size or situation of the tumor, by doing 
a hemilaminectomy one can find out the actual condition and then do as much 
of a bilateral laminectomy as is needed. The speaker said he had done this 
several times. 'I'liis procedure of hcmilaminectom}' was worked out at a 
time when the localization of spinal cord tumors was Jiot as perfect as it 
has become in the last ten years. 

STRICTURE OF RIGHT HEPATIC DUCT FOLLOWING 
CHOLECYSTECTOMY 

Du. Cn,\.s. Gounox Huvn presented a woman, aged forty-four years, who 
entered the New York Post-Graduate l lospital, January 5. 1926. complaining 
of persistent jaundice, sharp colicky ])ains in the right U])per quadrant, nausea 
and vomiting, and tenderness in the area of a previous right-sided upper 
abdominal incision, d'he woman stated that in February, 1925, a cholecystec- 
tomy was iierformcd at another hospital, following which she was in the 
hospital for four months, with a continuous biliary discharge and with an 
approximate loss of weight of fifty jxninds. When her physician referred 
the case to Doctor Ideyd. he stated that the cholecystectomy was performed 
for cholelithiasis and involved no difficulties. During the patient’s conva- 
lescence in the hosjntal. her abdominal Avound closed and reopened a number 
of times, and eventually at the end of four months the abdominal wound 
was entirely closed and she was discharged. At this time the patient thought 
that she was jaundiced but was not quite sure. The woman was first seen 
by the reporter December i6. 1925. at which time she was markedly jaun- 
diced. and on physical examination presented a mass beneath the right lobe 
of the liver. The clinical diagnosis at this time was chronic obstructive 
jaundice from extraductal jAressure. or possibh^ an injury to the external 
biliary bile ducts. The patient entered the New Y'ork Post-Graduate Medical 
School and Hospital January 5. The ])re-operative study showed a negative 
Wassermann: A leucocytosis of 11,800, polynuclear of 61 per cent. The 
urine showed a faint trace of albumin, 0.30 per cent, of sugar, negative for 
diacetic acid and acetone: microscopically four to five white blood-cells per 
field. The icterus index was 9.3, quantitative van den Bergh 0.62 mg. per 
100 c.c. ; Fouchet positive. Chemical blood, non-protein nitrogen 100.0, uric 
acid 2.7, urea nitrogen 11.9, amino acid N 6.4, sugar 0.082, cholesterol 0.167, 
carbon dioxide combining power 41.9, fibrin 0.501. Bleeding time four 
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minutes ; clotting time four minutes. Red cells 3,240,000, tendency to micro- 
cytosis and variations in color. 

January 9, 1926, the abdomen was opened through a right upper rectus 
incision. The liver showed a moderate degree of fibrosis. The hepatic 
flexure and duodenum were firmly united to the under surface of the liver 
as a result of an intensive proliferating chronic peritonitis. The stomach was 
hypervascularized and adherent to the under surface of the former upper 
abdominal incision. At the midpoint of the pyloric ring was a perforating 
ulcer with a defect 3 cm. in diameter. This was adequately occluded by 
apposition to the under surface of the liver. At the point of fixation of the 
ulcer, the duodenum was angulated upon itself, backward and to the right, 
and firmly adherent to the under surface of the liver along its superior 
border. The hepatic flexure was also firmly united to the under surface of 
the liver. At the site of what would be the cystic duct was a thick, hard, 
indurative mass traversed by the remnant of the right hepatic duct. Appar- 
ently the right hepatic duct was the site of an occlusive inflammation. There 
were some adhesions between the omentum and the anterior abdominal wall. 
The omental adhesions were separated. The pylorus was identified and 
brought out of the wound and the duodenum separated throughout its entire 
extent from the under surface of the liver. During this procedvire the per- 
forating ulcer was exposed. Following which a Florsley p3dorop]astic opera- 
tion was performed with excision of the ulcer margin. This procedure 
resulted in an infolding of considerable gastric tissue. The ideal procedure 
would have been to excise the ulcer and close the defect in the pylorus and 
do a gastro-enterostomy, but in order to save extra surgical manipulations it 
seemed wise to excise the ulcer and do a pyloroplastic operation. The hepatic 
flexure was separated from the under surface of the liver and the common 
duct identified by means of an hypodermic syringe and the aspiration of 
bile. After identification of inferior portion of common duct a clean knife 
dissection was carried out, exposing the common duct in toto. At what 
would apparently be the scar of the cystic duct the common duct passed into 
a hard ridge of inflammatory tissue. Just below this ridge the common duct 
was opened and attempts made to probe from below upward. These were 
unavailing and the right hepatic duct was identified above the scar by means 
of the aspiration of bile. A longitudinal incision was made through the 
scar tissue and carried down to the common duct. The hepatic duct was 
dilated and a No. 10 French rubber catheter inserted therein. The catheter 
was carried down well into the common duct. The gap between the right 
hepatic and common ducts was then sutured in a transverse direction, the inci- 
sion connecting the two ducts having been in a longitudinal direction. The 
result was the creation of an ample lumen between the hepatic duct and the 
main channel of the common duct. A cigarette drain was inserted into 
Moirison s space and two sheets of rubber tissue were inserted between liver 
and duodenum, and a single sheet of rubber tissue was carried down to the 
.sutuie line around the catheter in the hepatic duct. The abdomen was closed 
m the usual anatomical fashion with a subcutaneous drain of rubber tissue. 

The post-operative course was uneventful, except for the fact that the 
patient tended to the development of a slight alkalosis on the third day after 
opeiation, as evidenced by the carbon dioxide combining power 71. i. Drain- 
age was removed on the ninth da}^, and the patient was discharged from the 
hospital on the fourteenth day after operation. The follow-up note, April 
21, 1926, a normal abdominal wound; patient has gained thirty pounds in 
weight and is entirely free from anj'' local or general complaint.” 

Comment : It is probable that the cystic duct in this case originated from 
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the flight hepatic duel and that during the cholecystectomy tlie hepatic duct 
was partially divided, d'he origin of the perforated duodenal ulcer subse- 
quent to (qieration was probably due to local inflammatory conditions that 
arose subse(]uent to the cholecystectomy. 

ACUTE CA’I'ARRHAI. J AUNDICE— LOCAL NECROSIS OF LIVER 

Docrou llicvn also presented a woman, aged forty years, who entered the 
Xew York Post-Graduate llosjiital, JYbruary 25. 1925, complaining of pain 
in the right upper (ptadrant, and a progres.sively increasing jaundice of one 
month's duration. .About one month jwevious to admission to the hospital, 
while on the street, she had a chill, and upon returning to her home noticed 
a rash on her right forearm. ’I'his eru])tion spread over her entire body and 
disap])eared in two days, at which time .‘^he began to have pain in her arms, 
legs, ancl tingers. with swelling (d’ these parts. “ d'hc hand was so swollen 
she c<nild not make a list of the lingers.'' .At the end of a week the swelling 
had di.^appeared and the pain had changed to “ a sensation like needles over 
all of her body." .About a week later patient began to have pain in the 
epigastrium on the right side under her ribs, d'his ])ain became so severe at 
times that she could hardly bear it. .At the time the patient complained of 
severe colicky jiain her stools became while, and jaundice appeared. During 
this ])eriod vomited only twice and always after eating meat. Yhe patient is 
a well-nourished, middle-aged woman, intensely jaundiced. The right pupil 
is somewhat smaller than the left and Ixjth react to light and accommodation. 
On alxlomina) (wa mi nation the lit'cr i.s ea.sily palpated, si.v cm. below tbe 
costal margin in the nipple line; tenderness is marked, with considerable 
s])asm on ins]nraiion. Remainder of jdiysical examination is not noteworthy. 
The clinical diagnosis at that time was that of catarrhal jaundice, although 
a luetic hepatitis was consiilered. During the patient’s slay in the hospital 
the jaundice became jtrogressively more intense and deep and the patient 
began to dcveIo]i stupor tending to coma, "i'hc Ykissermann was always 
negative. 'J'he coagulation time was .‘^cven tninutes. d'he bleeding time was 
ten minutes, and the blond grouping .'showed grou]) two. An examination 
of the urine revcale<l a moderate amount of albumin, 0.30 ])er cent, sugar, 
and was negative for diacctic acid and acetone. Microscopically a few white 
cells and amorphous urates. Previous to operation the blood analyses were 
ns follows : 
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In view of the patient's increa.sing jaundice and the development of 
stu])or, the clinical diagnosis was changed and a provisional diagnosis was 
made of chronic cholemia due to possible malignancy, extrinsic occlusion of 
common duct. An intravenous injection of 10 c.c. of four per cent, calcium 
chloride was given and an exploratory laparotomy decided upon. March 4, 
an e.xploratory laparotomy was performed. The liA’^er was about one-third 
larger than normal, with apparently normal edges, although there was some 
slight evidence of an interstitial hepatitis. The liver generally suggested a 
biliary stasis and was otherwise not noteworth)^ The gall-bladder was about 
twice its apparently normal size, but not markedly distended. The pancreas 
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appeared normal on palpation. No calculi were to be determined in the 
common duct nor any apparent mass within the pancreas. The stomach and 
duodenum were negative. 

The absence of any demonstrable pathology to account for her jaundice, 
except possibly the rather distended gall-bladder, caused much doubt as to 
whether any further operative procedure should be carried out. It was not 
apparent that biliary drainage would help her, and it was evident that the loss 
of bile through an external fistula was not a desirable thing, yet no bile was 
being delivered into the intestine. In the desire to allow the bile to enter the 
gastro-intestinal tract and the possibility of a small overlooked calculi in the 
ampulla of Vater, a cholecystogastrostomy was performed and at the same 
time a small section of the right lobe of liver was removed for histological 
examination. It is interesting to note that following the cholecystogastros- 
tomy for forty-eight hours her jaundice became more intense, for on March 
6, a note by Doctor Donaldson stated that the jaundice was more intense, 
although the patient felt much better. The blood analyses following her 
operation are particularly interesting as showing the gradual clearing up 
of the jaundice : 
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The small portion of the gall-bladder removed in making the cholecysto- 
gastrostonw ostium on histological examination showed no evidence of any 
pathological change. The pathological report on the liver tissue showed the 
lobular structure was easily recognizable. The Glisson’s capsule was thin 
and several lobules near this surface as well as in the deeper areas showed 
changes within the centre of the lobules. Tbe changes were characterized 
by the disappearance of liver cells to such an extent that the centi'e of the 
lobules showed only the framework without liver cells. In these areas of 
the liver lobules there was a ])roIiferation of the endothelial cells and numer- 
ous lymphocytes and occasional polymorphonuclear leucoc 3 'tes were to be 
seen. The liver cells, particularly near the centres, which were preserved 
showed parench)anatous degeneration occasionally with karyolysis. There 
was only a small amount of bile pigment recognizable in the cells. The 
picture was that of a central necrosis of the liver lobules. It could be com- 
pared to the changes of acute yellow atrophy, only it was of a much milder 
degree. The gall-bladder showed regular rugje. The gall-bladder wall was 
devoid of pathological changes. 

Epicritical comment: This case aroused the interest of both the laboratory 
and clinical sides of the service and repeated study and consideration finally 
convinced them that her first manifestation of trouble was an acute febrile 
condition simulating acute articular rheumatism, and from' this she sustained 
an intense and progressive injur.}^ to the hepatic parenchyma, resulting in a 
picture of severe central necrosis of the liver lobules. While the slides do 
not show the outstanding features of acute yellow atrophy, they do suggest 
the same pictuie, only of much milder degree. After the intoxication had 
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TUnKRCULOSIS VERRUCOSA CUTIS OF THE ELBOW 


passed its critical point there was a normal regeneration of liver tissue, so 
that the patient has remained i^crmancntly well, it is interesting to note that 
she has had no discomfort from the presence of a cholecystogastrostomy and 
at the present time the patient is in the fifth month of a pregnancy. He 
believed that this patient’s liver is functionally competent and that she should 
withstand the additional hepatic labor of a pregnancy without any ill effects. 


TUBI<:RCUL0SIS verrucosa cutis of the ELBOW 

Dk. Ci-xunNci; A. lUcWhLi.iAMS presented a man, thirty years of age, 
who is a cutter on ladies' hats. Ide previous!}- had had a healed lung tuber- 



Tig. 1. — Tuberculosis verrucosa cutis of elbow cured by full-thickness free graft. 


culosis. For the past three years he has had a warty, polypoid tumor on the 
back of the right elbow, which stands out half-an-inch from its base, two 
inches long and one inch wide. Around this tumor for three inches trans- 
versely and the same vertically, the skin is ])e])pered with red spots the size 
of buck.shot. There was no ulceration present. There was a similar small 
area on the mid-outer side of the right thigh. He was operated upon on 
January 21, 1926, by a quadrilateral incision over the back of the right elbow, 
removing a section inches wide and 3 inches vertical, including tumor and 
affected skin, extending down to deep fascia. This area was decreased by about 
half-an-inch in all diameters, by deeply passed silkworm gut, mattress sutures, 
armed with rubber tube guards, to prevent cutting of the sutures. A pattern 
was cut out of rubber tissue of exactly the same size (no larger) as that 
of the defect, and this was laid on the abdomen, and a piece of full-thickness 
skin was excised, from which all the attached fat was removed from the graft 
with knife, not scissors, so as not to close the capillaries of the graft by 
pinching. This was sewn into place by closely placed, interrupted, fine silk 
sutures. The lesion of the thigh was removed and its edges completely closed 
by sutures without grafting. A sterilized rubber bath sponge, moistened with 
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salt sojution, was bandaged smoothl.v and firmly over the elbow graft and the 
arm was immobilized in full extension on a board splint. First dressing was 
on the fifth day. There were areas of superficial necroses in small spots on 
the surface of the graft, and it did not look promising; but I have noticed 
this same occurrence in large sized, full-thickness grafts numerous times. 
The necrosis may not extend through all the depth of the graft and, as in 
this instance, the epithelium has completely regenerated itself. What is par- 
ticularly noticeable is the movability of the graft on the deeper parts. I 

attribute this to the re- 
generation of the fine 
connective-tissue strands 
left on the under surface 
of the graft. 

Flexion and exten- 
sion of the elhow are 
perfect. This elbow 
situation certainly is a 
most severe test for a 
free graft, being a curved 
surface on a flexure 
about a joint. A Thiersch 
graft would be out of the 
question because of the 
subsequent contraction 
which would result. 
Probably what most sur- 
geons would have done 
would be to reflect a 
pedicled flap from the 
chest. This was what I 
would do finally had the 
full-thickness graft 
failed. 

On the elbow, in this 
situation, there is very 
little fat under the skin, 

so a free, full-thickness 
r'lG 2. — ^Result of free full-thickness skin graft for tuberculosis ver- -..tItI.-It ic iTrifliniif' 

rucosa cutis of elbow. grait, wmcii IS WimuUL 

fat, is much more appro- 
priate to the location, if it succeeds, than a pedicled flap which always must 
have fat on it. This fat frequently, after having healed in situ, must be 
trimmed out so as to decrease the prominence of the transplanted flap. 

The last uncertain element in making free, full-thickness grafts has been 
removed by Ferris Smith, who reported, in the April number of Surgery, 
Gynecology and Obstetrics, that he had experimentally proved that 30 mm. 
of pressure was just the right amount to be applied. This he does by an 
inflatable rubber ballon. With this accurate method of applying pressure, 
. we now may expect our house surgeons to have as much success with free, 
full-thickness grafts as with Thiersch grafts. The advantages of free, full- 
thickness grafts over abdominal pedicled flaps are obvious; the comfort of 
the patient is so much greater, not having the arm immobilized' to the side 
for fourteen days ; there is only one operative procedure as against at least 
two, and frequently three, in pedicled flaps, and finally the time required to 
complete pedicled flajDs is at least double that with free, full-thickness grafts. 
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BRIEF COMMUNICATIONS 

SIMULTANEOUS SEPAKATE ANEURISM OF THE COMMON 

ILIAC ARTERIES 

The present case, Mrs. L. M’P., is seventy-six j^ears old. Slie entered Jamaica 
Hospital, March 29, 1926 and died April 3, 1926. She was first seen and referred by 
Dr. M. A. Bender of Jamaica who referred her for surgical care. This patient gives a 
family history of tuberculosis and cardio-vascular disease. Besides the common child- 
hood diseases and occasional coryzas, Mrs. MT. declares she has been in good health up 
to two years ago. At this time she contracted pneumonia, was ill five weeks, but was 
able to resume active life thereafter. For an indefinite period she was aware of an 
increasing size of her abdomen but believed it to be due to an innocent tumor that 
demanded no special medical attention. On March 29, 1926 she was taken severely ill 
with excruciating pain in the central abdomen and vomiting. Pain radiated into the 
dorso-lumbar region of hack. Pain continued without relief from morphia for three 
hours and patient was considerably shocked upon admission to hospital. 

Temperature ranged from 98 to loi only reaching 104 shortly before death. Pulse 
ranged from 70 to 130 and respirations from 20 to 30. Physical examination was tiega- 
tivc excepting for the local condition. In the lower left ejuadrant of the abdomen is an 
irregular, hard, cystic tumor filling this section of the abdomen and bulging into the 
vault of the vagina. The mass is fixed posteriorly while the abdominal wall moves freely, 
over it. Distinct ballottement is obtained through the mass with one hand on the abdomen 
and one in the vagina. The urine showed a slight amount of albumin and hyaline casts. 
The blood count was 20,000 and 91 polymorphonuclears. The blood pressure in both 
radials was 128 systolic and 70 diastolic on the 30th. Wassermann performed on blood 
after death was negative. 

The tentative diagnosis upon admission was intra-abdominal hemorrhage possibly 
within an ovarian cyst. The findings at operation under gas-oxygen ether were a large 
tense, lobulated, retroperitoneal tumor containing recently clotted blood and retroperi- 
toneal fat and a dilated pulsating aorta and iliac vessels. The expansile pulsation more 
distinctly felt in the lumbo-sacral region made the diagnosis of aneurism. The aneurism 
extended from the intercrestal line to the true pelvis and occupied the left half of the 
posterior wall of the abdomen. The other abdominal organs were negative but displaced 
by the aneurismal tumor and retroperitoneal blood. A cigarette drain was left inside a 
small incision in the retroperitoneum, the accessible clotted blood was lifted out, and the 
wound was closed. 

Morphia and hypodermoclyses were administered. The patient reacted from opera- 
tion and did astonishingly well until the fifth day when, with no ominous changes in 
the pulse or respiration, she suddenly collapsed. 

The operative findings were confirmed by an incomplete necropsy performed upon the 
abdomen by Drs. E. J. Buxbaum and G. Stohr who further report as follows: 

Extensive metcorism of the entire gut. The intestinal loops are covered and fused 
by organized fibrinous exudate, loose blood and blood clots are present in the abdominal 
cavity. The posterior peritoneum is ruptured over the top of a large hemorrhagic tumor 
which occupies the entire left and partly the right retroperitoneal cavity and which is 
partly adherent to the neighboring abdominal wall and to the underlying tissues. In 
attempting to free these tissues the abdominal aorta was accidentally perforated at the site 
of the bifurcation and large masses of liquid blood flowed into the abdomen. 
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Fig I — ^Aneurism of both common iliac arteries Note distortion and change in direction Rupture had 
occurred five days ante-mortem at the lower end of the right common iliac sac 
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Upon closer examination the mass was found to be composed of the right and left 
common iliac arteries which are so situated that the right common iliac superimposes the 
left and both are turned in a semicircle to the left side. Both vessels are considerably 
enlarged and irregularly bulged and present tubular tumors of very solid consistency 
The right artery reaches a diameter of five to nine centimetres, the left five centimetres. 
Both are fixed to the posterior abdominal wall by firm adhesions. 

The abdominal aorta, which was severed about three centimetres above the bifurcation, 
shows pronounced atherosclerosis. The lumen of both common iliac arteries appears 
filled with a solid, friable, hemorrhagic mass which is intimately attached to the 
vessel wall. 

The microscopic section shows the vessel wall composed of thick laminated cicatricial 
connective tissue which does not present any specific structure. Internal to this coat are 
heavy layers of a more loose cellular connective tissue which becomes more cellular and 
vascular toward the lumen. The lamella; of this region are interrupted by extensive 
hemorrhages which in some areas comprise the entire inner surface. In other areas 
endothelial cells are present lining the inner wall over short portions of its surface. 

Diagnosis. — Dissecting aneurism of the right and left common iliac arteries, athero- 
sclerosis of the abdominal aorta, Pertionitis exudative.” 

Simultaneous aneurisms of both common iliacs is evidently a very rare 
occurrence. No case to date appears on our records at Bellevue Hospital. It 
is noteworthy in this particular case that the patient believed herself to be in 
good health and was able to continue an active useful life up to five days 
within her death when rupture occurred. Mass, tenderness, rigidity; sub- 
normal temperature; a sustained pulse, and a high leucocytosis indicated 
intra-abdominal hemorrhage. The rupture of the lower end of the right 
aneurismal sac probably accounted for the absence of expansile pulsation on 
vaginal examination and the absence of pulsation in the right femoral artery. 

W. Howard Barber, M.D., 
Nezv York, N. Y. 


PERFORATION OF A JEJUNAL DIVERTICULUM 


Recent case reports and reviews of the literature by Helvestine,^ Watson," 
Mackechnie,® and Terry and Mugler have shown the rarity of jejunal diver- 
ticula. They collected twentj'^-seven cases which have previously been 
reported. In the entire summary, there is no case reported in which acute 
pel f oration occurred as a sequence of inflammation. The following case is 
therefore worthy to be reported ; 


ASE Rcport. a male, seventy-five years of age, complaining of severe general 
abdommal pain, was admitted to the hospital at 2 p . m ., June 3, 1925. His past personal 
nstory was unimportant with the exception of indefinite upper abdominal discomfort 
which consisted of pressure and fulness, appearing from two to three hours after meals, 
le patient was well during the day of admission until 12.30 p . m . At this time 
was seized with violent pain in the epigastrium. The pain was constant, increasing 


Helvestine, F.; Surg., Gynec. and Obst., 1923, vol. xxxvii, p. i. 

Gynec. and Obst., 1924, vol. xxxviii, pp. 67-71, 
ackechnie H. N.; Annals or Surgery, 1921, vol. Ixxiv, p. 96. 
Terry and Mugler; Arch. Surg., 1921, vol. xi, p. 345. 
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iti intensity and soon involved tlic entire abdomen. Vomiting of gastric and duodenal 
contents followed a few minutes after the onset of tlic pain. 

When admitted bis tempeiature was 100-2/5, pulse 115, rcspiiations 24. He appeared 
very ill. He lay on bis left side with knees flexed. The skin was cool and moist; the 
pulse was rapid and of low volume and tension. The abdomen was retracted and 
abdominal respirations wcie absent. Marked rigidity w’as picscnl over the entile abdo- 
men, and there was boaul-bkc resistance in the epigastrium. The p.itient w'as given 
morphia and 1200 c.c. of saline subcutaneously. His general condition improved and 
operation was begun two hours after admission to the hospital. 

Under gas-ox\gen auaistbcsia the abdomen was opened. The upper abdomen was 



Fig I. — Segrnenl of jejunum as resected showing peritoneal surface. Sacculations at mesenteric margin 
demonstrated, one small pouch involves a portion of mesentenc root. Arrow indicates site of perforation. 
The walls of this sac were attenuated to thickness of tissue paper. 

flooded with a cloudy, greenish-tinged, non-offensive fluid. All peritoneal surfaces w'ere 
injected. Careful examination of the stomach and duodenum revealed no perforation. 
A mass was found to the left of the midline and on a level wdth the umbilicus. This 
proved to be a loop of jejunum 25 cm. from the ligament of Treitz. The w'alls w'Cte 
much thicker than normal and in a space of 15 cm., seven diverticula w^ere present. 
They appeared as sacculations on the mesenteric border and, varied in size from i to 
2.5 cm. in diameter. The two largest were bright red in color and their peritoneal coats 
W'ere thickened and friable. A perforation 4 mm. in diameter w'as found m the centre 
of the largest. (Fig. i ) Resection, 15 cm. in length, wdth end-to-end anastomosis 
was done, together with a Coffey entei ostomy 8 cm. below the anastomosis. The cathe- 
ter end W'as passed upw'ards through the anastomosis for 6 cm. The peritoneal fluid 
was removed with an aspirator, and the abdomen w'as closed without drainage. The 
resected intestine consisted of 15 cm. of thickened jejunum; microscopical examination 
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prc)\ecl tlic diverticula to be of the false type. Tlie stomata leading to the diverticula 
% aried in sire from 3 mm. to i cm., the largest being that of the one in which perforation 
had occurred. The mucosal borders of this stoma were red, indurated and friable. 

Tlie patient’s immediate post-operative condition was good. Subcutaneous salt solu- 
tion (2500 c.c.) was given daily, and fluids by mouth were withheld. The maximum 
temperature for the first twenty-four hours was loi, pulse 120, respirations 28. Drainage 
from the enterostomy totalled 14 ounces; urinary output, 12 ounces. Urea nitrogen, 48.4 
mgms. per 100 c.c. During the second twenty-four hours, the temperature and pulse 



Tie. 2 \ ic« of the mucotal .aspect, ttith match-sticks inserted into the stomata of diverticula. 

continued to rise Ihc abdomen was flat and soft, peristalsis diffuse. Rales appeared 
throughout the ktt chest. The urinaiy output dropped to 8 ounces, and death occurred 
m se\tnt\-t\\o hours after the time of operation. Partial autopsy, through the abdom- 
ii .t 1 iitcision, showed the anastomosis to be intact. The lower abdomen contained a small 
.iiipnmt of Strolls fluid l'i\c additional diverticula were discovered in the distal jejunum 
( ig j) . none of these showed ain' inflammatory process. 

Jamcs G. Spackman, M.D., 
Wilmington, Del. 
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SuKCiERy OK Neoplastic Diseases iiy 
George Austin Wvetii, jM.D. 8vo.. pp. 


ElectrotiiI'IRMic I\rETiions, b}' 
29S, illustrations 137. Paul B. 


Hoebcr, Inc., New York. N. \ 1926. 

It is not surprising that in the jire.scnt volume Doctor Wyeth has found 
it necessary to devote considerable attention to the c[UCstion of tci minologx . 
Thus far no definite standard of this subject has been formulated and 
accepted. Each writer, through force of circumstance, has been compelled 
to create descriptive phrases of his own with the result that great confusion 
exists. To clarify this Doctor Wyeth suggests the term “ endoihenny.” 
meaning “heat from within,” since it is generated in the tissues within the 
body in response to the many oscillations of a high frequency current. It 
comprehends desiccation, coagulation and the endotherm knife. It excludes 
fulguration, electroly.sis and cauterization. In character and in elTcct it 
differs radically from the transmitted heat of the electric or galvanocautery. 
the Paquelin cautery and the Percy cautery. In these last, heat is generated 
in the applicators themselves which arc always hot when applied. The effect 
of such an application is to cauterize or burn the tissues. 'J'hc sharp-pointed 
active electrode in endothermy is always cold when a])])lied, and the heat 
which is generated in the tissues docs not char or burn. Unskilful users of 
endothermy have produced charring, hut only as a result of the employment 
of a faulty technic. This distinction between a hot and a cold apjfficator is 
an extremely important one and should lie continually borne in mind when 
this new form of .surgical treatment is considered. 

Another suggestion of great practical importance is that the word 
‘"endothermy" he used to indicate the surefical application of high frequency 
currents, and that “ diathermy ” he limited to the medical application of the 
same type of electricity. 

Briefly stated endothermy comprises the use of monopolar high frequency 
currents, of bipolar high frequency currents and of the endotherm knife. 
This last form of the use of electricity is the important contribution which 
Doctor Wyeth has personally made to this field of operative surgery. Bv 
the use of a three-element vacuum-tube a current is produced which has a 
cutting effect on the tissues, seals lymphatics as it cuts, checks all ordinary 
hemorrhages as the needle advances and gives immeasurably greater protec- 
tion from the dangers of metastasis and recurrence than the scalpel 
can provide. 

A knowledge of the history of high frequency currents is essential if we 
are to intelligently understand the basis upon which Doctor Wyeth’s progress 
has been founded. “ Galvanism,” “ faradism,” the “ volt,” the “ ampere ” 
the “ ohm,” the “ dynamo ” and the “ motor ” are terms in common usage for 
the past thirty years. The term “ high frequency current ” is of relatively 
recent origin and dates from about 1891 when D’Arsonval showed that mus- 
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cular contractions cease with 10,000 oscillations per second. This number 
has therefore been taken arbitrarily as the dividing line between currents of 
high frequency and those of low frequency. Investigators also showed that 
if a high frequency current of three amperes was passed through the body 
no other sensation than that of Jieaf was produced. To this effect of the 
passing of heat through the body the name diathermy was applied. 

All of these earlier operators used a high frequency current of a relatively 
low rate of oscillation. The most important advance in the very recent 
history of the high frequency current was that of Lee de Forest, who modi- 
fied the Fleming tube by adding a sieve-like electrode or grid between the 
hot and the cold electrodes. This acts as an amplifier, which permits, with 
but a very small amount of energy, the variation and control of a many times 
larger amount of energy across the space between two electrodes. 

This device of de Forest has made possible the perfection of the 
endotherm’s cutting current which Doctor Wyeth describes as the, “ endo- 
therm knife.” The short spark thus produced increases the number of oscil- 
lations in the high frequenc)'^ current so that now with the new apparatus as 
high as 6,000,000 oscillations per second appears to have been produced. A 
needle point with these short sparks concentrated upon it, if drawn across 
a tissue causes it to fall apart as if split by a knife. This needle point arc 
not only forms a scalpel that cuts like any other knife, but it also has the 
advantage of sterilizing the wound. 

An important contriliution to the present' volume is the section written by 
li)r. A. jMutscheller, physicist, upon the principles governing the production 
of high frequency currents. This highly technical subject is presented with a 
clarity which will be appreciated Ijy the reader for it enables him to under- 
stand the essentials of the method b}'’ which this tremendous increase in high 
frequency oscillations has been produced. 

Monopolar endothenny is the form of current most frequently used. It 
is the lightest or dessicating current and is especially apjilicable to a wide 
range of superficial lesions, cancerous or precancerous, which have extent 
without deep involvement. Warts, moles, nevi, tattoo marks, caruncles and 
similar lesions may be removed Ijy this method in a single treatment without 
])ain or hemorrhage. An ordinary sewing needle held in a suitable handle is 
employed and just sufficient heat is produced in the tissues to cause a local 
dehydration. So delicate is the adjustment of the apparatus that a pin-point 
area on the cornea of the e3'e or a spot on the vocal cords may be removed 
by the lightest touch. Ihis method is not “ sparking ” (fulguration) ; there is 
alwa\’s a contact in endotherm}'. The electrode is cold, the dehydrating heat 
is formed within the tissues themseh'es by their resistance to the current. 
J he onh’ spark during the destruction is that formed as the electrode 
is withdrawn. 

Bipolar endothenny. the method of using the deep, penetrating, coagulat- 
ing D Arsonval current of comparatively low voltage and high amperage, 
great!}’ extends the usefulness of high frequency currents in the treatment of 
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’..‘.lir.I'. pri-itrd on tjood paper and profusely illustrated. The work is very 
O' 'niprehen'ivc and inelusive. coverinjj every conceivable surgical condition to 
v.niol'i chil'lhodd may be heir. Surgical tuberculosis is given by far. more 
'pace tiian anv other one disea.'^e. Xearly every bone and joint is taken up 
>rpaniteiv and fullv discussed with reference to this disease. The history, 
anatom V. })athology. physical and X-ray findings, diagnosis and treatment are 
.'ill given in minute detail. 

It i> intere.sting to note that in the chapter on transfusions and infusions 
the a.nthnr believe.-- firmly that the use of citrated blood for transmissions is 
the metliod of choice in all cases, in s])ite of the fact that in this country 
--urgeoii.- are n.-ing more and more frequently some one of the direct methods. 
In tlie chajiler on surgery of the abdomen the technic of the operative proce- 
dure.- i- not given. This omission is more or less jircvalcnt throughout 
the work. 

'file author in his jireface offers apologies for the length of the produc- 
li'in. I'rue. at times, when reading the work throughout, there is apparently 
nnmcf.-.-ary recajiitulation. but used as a reference book, and for such it was 
umloubtcdly written, this repetition is not noticed. 

'fhe ba-^is of the work is formed by lectures and clinics given at the 
bklinburgh Royal Hospital for Sick Children. The substance of these lec- 
ture- and demonstrations has been adapted to make them suitable for jnibli- 
catiini. Illustrations and references have been jiertincntlv supplied. ^J'he 
work i.- recommended not only to the general surgeon and to the orthojiredist. 
but becaU'C of it-; attention to diagnosis, to the general practitioner as well. 

Mi-tKunn. X". Footi:. M.n. 
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ISCIDEMIC CONTRACTURE'^ 

EXPEIUMKNTAL STUDY 

By Paul N. Jepson, M.D. 

oi' llociiKSTnii, Minx. 

n-.IXOW IN' OIlTMOr.V.DIC hUHOKUV, Till; MAVO rOUNDATION 

Definition. — Ischremic contracture is a specific clefonnity following an 
injury to the extremities, and usually occurs in children between three and 
twelve years of age. whose blood-vessels are less mature and more easily 
disturbed than those of older persons, in the majority of cases the injury 
is in the upper extremity, at or near the elbow-joint. As it usually comes 
on following a fall or a blow in cases of fracture, and at times when there 
has been no fracture, there is an extensive injury to the soft parts in the fold 
of the joint with a resulting luematoma. Usually fixation by one or another 
method or tight bandaging has been ai)plicd, causing severe iiressure on the 
structures in the region involved, and in a short time swelling and blueness 
of the extremity with panesthesia followed by more or less pain. Within a 
varying period after these symptoms, and even after the removal of the 
fixation or bandage, there is swelling in the muscles, especially the flexors. 
These muscles gradually shorten, and there follows a severe contraction of 
the wrist as well as of the fingers, and in the more advanced stage, the claw- 
hand deformity results. In some cases there is limitation of supination and 
pronation. The joints are usually not affected. The fingers can be extended 
if the wrist is hyperfiexed. The muscles are hard and rope-like, and often 
there is a slough on the flexor surface of the arm. Even the skin may have 
a hard leathery feeling. There may be disturbances in sensation in areas 
supplied by one or more nerves, most frequently only in this part of the hand 
supplied by the ulnar nerve, but sometimes in the area supplied by the median 
or radial nerves. . 

Following these usual initial symiJtoms the fingers become pale, cyanosed, 
and cold. Within a few hours the patient complains that the fingers are 
numb. He is usually more concerned than the surgeon. Electric irritabilitv 
of the muscle is lost after about five hours of ischiemia, in some cases in as 
short a time as three and one-half hours. The muscles become flaccid and 
powerless. Muscular rigidity is then noted and the painful contracture 
begins. This disappears in about sixty-five to seventy hours, leaving the 
muscles again flaccid and very tender to pressure. After a few more days the 

* Submitted to the Faculty of the Graduate School of the University of Afinnesota 
in partial fulfillment of the requirements for the degree of Master of Science in 
Orthopedic Surger}", April, 1926. 
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swelling disappears and muscular tissue begins to be replaced by Abnuiv lissar. 
Muscles then become bard and resistant, and muscular atrophy apiKvir.N. 

The tension on the extensor musculature of the lingers as a result of ilie 
hypertension in the metacarpophalangeal joints is practically unavoidable 
even though extensor muscles arc usually not involved in myositic changes. 

A gross pathologic study of the condition shows that the muscular tis-iu- 
is pale yellow, hard and board-like, and that the tendons arc usually matted 
together. As a rule there is no change in the joints other than a tendency 
toward subluxation. The nerves appear to be flattened. Microscopically 
there is a loss of muscle striations. atrophy of the muscle fibres, a loss of 
the nuclei of the mu.scle fibres, and an increase in connective tissue. 

Rcz’iczv of ■flic Liicniturc . — In 1869. and later in 1S75, Volkinann 
described a deformity of the hand and wrist resulting from an interference 
of some nature with the blood supply of the muscles of the forearm. Tlii-; 
condition was usually preceded by the ajiplication of splints or bandages for 
fracture of the humerus in the region of the elbow-joint. In bis classical 
article ixtblished in 1881, Volkinann said that he believed the afTection was 
due to ischa;mia caused by the muscular tissue bciiig deprived of arterial 
blood, in consequence of which the muscle jicrished from want of oxygen. 
He called attention to the fact that the contracture comes on .sometime after 
the initial paralysis; that it becomes more marked as more repair tissue i^ 
laid down; and that from the onset of the condition there is consifleraiile 
rigidity which is increased as more scar tissue is formed. lie reported but 
one case in 1S75 and that \\'as in a child of sixteen. Mention of this case 
was made in his book published in 1869. Previous to this Hildebrand, in 
1850, quoted a case of Hamilton ‘s without giving the reference, but so far 
Hamilton’s account has not been found. 


The credit of calling attention to the condition and cstabli.sliing it as a 
real entity belongs to Loser. In 1884 he reported seven ca.ses. .A little 
later he investigated the condition experimentally, using dogs in bis research 
work. He gave a comprehensive and detailed account of the findings. Lescr 
l)elievcd the condition was caused by a floprivation of oxygen to tbe mu'^clc'’. 
but gave no definite theory as to how this lack of oxygen was caused. 

Bardenheuer maintained that the pathologic change was due to a vascular 
disturbance .such as venous stasi.s, and that the degeneration of the iniMde 
fibres was caused by the retention of to.xic metabolic products in the inu'-de. 
Rowlands believed that the paraly.sis and contracture were the result of (he 
sudden release of pressure on the muscles, allowing the blood to congt -r 
the muscular tissue. Murjihy belicveii that the condition wa^ due to a 
pressure ischremic myositis caused by hemorrhage and efiu^ion into the 
muscles. This condition is augmented by the constriction of a splint or 
bandage or even by tight skin, and this in turn leads to myositis from [/.•'looire 
aiuemia and later to contraction of muscles as a whole, resulting in a rliorten* 


irig of muscle tendon. He thought it was not injury (o arteries but inr.iry to 
veins that caused the destruction of the [irotopla^'m of the jnn-:'|f olfi 
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.vithout fracture resulted in contracture 
fingerr“Powers and Riedinger report 

''"afcfnUecI that a mere circulatory disturbance was uo. sufficient i,. 

itself to cause a typical 
Volkmann’s contracture. 

Thomas. Bernhardt, 

ICobner, and von Frey, 
and others believed that 
the paralysis following 
the use of the elastic 
bandage resulted in a 
flaccid paralysis with no 
contracture in the paia- 
lyzed muscles due to an 
injury to the nerves at 
the time of the accident, 
or subsequently. Ble was 
preceded in his ideas by 
Petersen, who, in i88S, 
wrote of the occlusion of 
the arteries and the in- 
volvement of the nerves. 

Wallis and Brehinann 
reported cases in which 
nerves were involved. As 
far back as 1850, Hamil- 
ton found the median 
nerve stretched over a fragment of bone and obtained improvement following 
the release of tension. Thomas slated that the reaction of degeneration in the 
small muscles of the hand was positive evidence of involvement of the nerve 
trunks, because with a destructive inflammatory process in the muscle itself 
there would be only a diminished reaction, if any. Paralysis of the muscles 
of the hand can be due only to involvement of nerves. 

Steindler placed the location of the injury at the epiphysis of the humerus, 
and corroborated this statement by citing a number of cases. 

Some cases have been reported with limitation of supination or pro- 
nation, and one case with involvement of the pronator cpiadratus only, in 
which the contracture of this muscle limited supination. After this muscle 

was explored and sectioned to relieve the tension almost complete recov- 
ery followed. 



Fig. I. 


» ..—Almost complete occlusion of blood-vessels rcsullinf: from 
operation as revealed by injection of suspension of barium sulpbalc. 
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swelling disappears and muscular tissue begins to be replaced by fibrous tissue. 
Muscles then become hard and resistant, and muscular atrophy appears. 

The tension on the extensor musculature of the fingers as a result of the 
hypertension in the metacarpophalangeal joints is practically unavoidable 
even though extensor muscles are usually not involved in myositic changes. 

A gross pathologic study of the condition shows that the muscular tissue 
is pale yellow, hard and board-like, and that the tendons are usually matted 
together. As a rule there is no change in the joints other than a tendency 
toward subluxation. The nerves appear to be flattened. Microscopically 
there is a loss of muscle striations, atrophy of the muscle fibres, a loss of 
the nuclei of the muscle fibres, and an increase in connective tissue. 

Reviezv of ihe Literature . — In 1869, and later in 1875, Volkmann 
described a deformity of the hand and wrist resulting from an interference 
of some nature with the blood supply of the muscles of the forearm. This 
condition was usually preceded by the application of splints or bandages for 
fracture of the humerus in the region of the elbow-joint. In his classical 
article published in 1881, Volkmann said that he believed the affection was 
due to ischaemia caused by the muscular tissue being deprived of arterial 
blood, in consequence of which the mu.scle perished from want of oxygen. 
He called attention to the fact that the contracture comes on sometime after 
the initial paralysis; that it becomes more marked as more repair tissue is 
laid down; and that from the onset of the condition there is considerable 
rigidity which is increased as more scar tissue is formed. He reported but 
one case in 1875 and that was in a child of sixteen. Mention of this case 
was made in his book published in 1869. Previous to this Hildebrand, in 
1850, quoted a case of Hamilton’s without giving the reference, but so far 
Hamilton’s account has not been found. 

The credit of calling attention to the condition and establishing it as a 
real entity belongs to Leser. In 1884 he reported seven cases. A little 
later he investigated the condition experimentally, using dogs in his research 
work. He gave a comprehensive and detailed account of the findings. Leser 
believed the condition was caused by a deprivation of oxygen to the muscles, 
but gave no definite theory as to how this lack of oxygen was caused. 

Bardenheuer maintained that the pathologic change was due to a vascular 
disturbance such as venous stasis, and that the degeneration of the muscle 
fibres was caused by the retention of toxic metabolic products in the muscle. 
Rowlands believed that the paralysis and contracture were the result of the 
sudden release of pressure on the muscles, allowing the blood to congest 
the muscular tissue. Murphy believed that the condition was due to a 
pressure ischaemic myositis caused by hemorrhage and effusion into the 
muscles. This condition is augmented by the constriction of a splint or 
bandage or even by tight skin, and this in turn leads to myositis from pressure 
anaemia and later to contraction of muscles as a whole, resulting in a shorten- 
ing of muscle tendon. He thought it was not injury to arteries but injury to 
veins that caused the destruction of the protoplasm of the muscle cells 
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Some of the cases reported by Langer and Schloffer were evidently due to 
embolism. Bardcnbeiier reported a case of fractme of the clavicle lesulting 
in an iscbazmic contracture brought about by bandaging the arm tightly to the 
body. Barnard, Dudgeon, and Ward reported cases in which contusion of 
the forearm without fracture resulted in contracture of the hand and 
fingers. Powers and Riedinger reported deformity following the use of 
elastic bandages. 

Thomas contended that a mere circulatory disturbance was not sufficient in 
itself to cause a t3'pical 
V olkmann's contracture. 

Thomas. Bernhardt. 

Kobner, and von Frey, 
and others believed that 
the paralysis following 
the use of the elastic 
bandage resulted in a 
flaccid paralysis with no 
contracture in the para- 
lyzed muscles due to an 
injury to the nerves at 
the time of the accident, 
or subsequently. Me was 
preceded in his ideas by 
Petersen, who, in i88S, 
wrote of the occlusion of 
the arteries and the in- 
volvement of the nerves. 

Wallis and Brehmann 
reported cases in which 
nerves were involved. As 

far back as 1850, Plamil- Tig. i. — Almost complete occlusion of blood-vessels resulting from 
ton found the median revc-iled by injection of suspension of barium sulphate. 

nerve stretched over a fragment of bone and obtained improvement following 
the release of tension. Thomas stated that the reaction of degeneration in the 
small muscles of the hand was positive evidence of involvement of the nerve 
trunks, because with a destructive inflammatory process in the muscle itself 
there would be only a diminished reaction, if any. Paralysis of the muscles 
of the hand can be due only to involvement of nerves. 

Steindler placed the location of the injury at the epiphysis of the humerus, 
and corroborated this statement by citing a number of cases. 

Some cases have been reported with limitation of supination or pro- 
nation, and one case with involvement of the pronator quadratus only, in 
which the contracture of this muscle limited supination. After this muscle 
was explored and sectioned to relieve the tension almost complete recov- 
er}^ followed. 
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Soubeyran has explained the exclusive localization of the contracture in 
the flexor and pronator muscles by the anatomy of the arterial system in the 
arm. When there has been an injury to the arm or forearm in the region 
of the elbow the circulation usually stops in the ventral part but persists in 
the dorsal area, owing to the anastomotic plexus of blood-vessels about the 
elbow. The defective circulation prevents the supply of oxygen from going 
to the flexor and pronator muscles. Certain transformations occur which 

are followed by shorten- 
ing and stiffening of mus- 
cular fibrils. 

Brooks showed in his 
experiments that total 
paralysis of the muscle 
could not occur. In some 
of his experiments he 
demonstrated totally 
viable and totally necrotic 
muscles adjacent to each 
other when there was 
arterial obstruction, b u t 
he did not believe such a 
condition was due to j^er- 
manent arterial obstruc- 
tion. He also showed that 
skin was more susceptible 
to a continued diminished 
blood supply than mus- 
cles, but muscles would 
survive for a shorter 
period than skin in com- 
plete absence of blood. 

Davies-Colley found both the median and ulnar nerves small and purplish 
below the scar tissue in one case, and many others have reported similar 
conditions. Bradley has recently contributed the thought that atrophic 
changes are brought about by chemical liquefaction of the tissue proteins 
acted on b}^ enzymes. Peptoids and amino-acids are formed as end products. 
In some cases of atrophy, digestion of the tissue proteins is further facili- 
tated by phagoc3'tosis, but this, of course, is a secondary process. Bradley 
believed that the increase of connective and adipose tissue in atrophied 
muscle was a compensatory invasive process from the intermuscular septum 
and a phenomenon secondary to the atrophy of the muscle itself. 

Some writers (Davies-Colle}') have maintained that the contracture is 
due to the scar tissue resulting from pressure sores, but this is disproved 
by those cases in which the typical deformity of the Volkmann-Leser con- 
traction developed without pressure sores. 
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Fig. 2. — Patency of blood-vessels m control e.xtremity of same 
animal as in Fig. i, as revealed by injection of suspension of barium 
sulphate. 
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dogs with simple ligation of the vein maintained the deformity slightly longer 
than those with the partially encircling incision. 

In the next series these two oi^erations were combined. Almost the same 
results were obtained as in the two previous series, except that the deformity 
lasted a few hours longer. 


From the results of these experiments it was concluded that ischemic 
paralysis did not depend wholly on the procedures that had been employed. 
Accordingly, after the wounds had healed an Esmarch bandage was applied 

fairly tightly above the knee at 
the site of the initial operation, 
fastened in place with adhesive, 
and left on for from six to 
twenty-four hours. 

One of the animals was left 
with a deformity typical of is- 
chaemic contracture and similar to 
that in man. The forefoot and 
distal phalanges were flexed while 
the proximal phalanges were ex- 
tended. This simulation of the 
typical contracture was not per- 
sistent in all of the dogs. How- 
ever, the animal which wore the 
an age the longest maintained the deformity for more than eighteen months 
with no signs of impiovement. The leg gradually wasted away and became 
lar and board-like as in the human being. When the animal attempted to 
put t le foot to the ground, only the tips of the toes would touch and there 
was considerable resistance in the muscles. With exercise the deformity 
creased and the dog limped about as he did immediately after the applica- 
n 0 t le bandage. Another animal on which the bandage was kept for 

evera ours still had the deformity at the end of two months, but after that 
he gradually improved. 



rnet od of producing a lesion which appeared similar to that in man 
■raig een developed, the next procedure was to determine, if possible, a 
r f'° ^ preventing such deformity. A dog in which the incision and 
1 ^ performed was selected for this experiment. An Esmarch 

andage was applied above the knee and left on for eight hours. At the 
ns time there was considerable oedema and other signs of a sluggish 

nnpn^^ri were contracted. Six hours later the wound was 

an tie lood and serum were evacuated. Two rubber tubes for 
placed deep in the intermuscular space and sutured. The 

the dll”^r u^ down markedly, and four days later 

nf tl riormally. This was in marked contrast to the condition 

le control animals in which drainage had not been instituted. The 
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The histologic features of muscle atrophy have long been studied. I 
found, as have others, an increase in the amount of connective tissue (Fig. 
3). The number of intermuscular nuclei was increased. In some sections 
there was an increase in adipose tissue (Fig. 4). The muscle fibres were 
usually diminished in size, but occasionally there was an hypertrophied fibre. 

Discussion . — It appears that direct injury to the nerves may frequently 
occur, but it has not been proved that such injury is the primary cause of 
the typical main-en-grifife deformity. There must be some other causative 

factor. It is true that the involve- 
ment of the intrinsic muscles of 
the hand can be explained only by 
direct injury to the ulnar nerve, 
but as a rule injury to some 
other tissue precedes injury to the 
nerves. In the forearm the ulnar 
nerve is the one most commonly 
affected. The explanation of de- 
layed ulnar palsy is that peripheral 
neuritis develops some time after 
the injury. 

The almost universal involve- 
ment of the flexors but not of the 
extensors may be explained on 
anatomic grounds. On the anterior surface of the forearm the soft tissues, 
composed of the flexor muscles, arteries, and nerves, overlie the radius and 
ulna, forming a good-sized pad. Besides this, the body of the anterior flexor 
muscles comes in direct contact with the source of the injury, whether it be 
the splints, cast, bandages, or direct force. The ulna is situated between the 
spliirt and the extensor muscles and protects these muscles from the injury 
of a splint. 

No other structures are more susceptible to injury than the nerves. With 
their close proximity to the blood-vessels, a constriction lasting for a long 
time and sufficient to close the large blood-vessels of the brachial region must 
of necessity exert marked pressure on the median and ulnar nerves, and 
induce neuritis with subsequent degeneration of the nerve. The extensor 
muscles do not suffer because the musculospiral nerve which ultimately dis- 
tributes branches to this group of muscles is deeply placed in the upper arm 
between the triceps muscle and the humerus. In the region of the elbow- 
joint the nerve is protected by' its position between the long extensors of the 
forearm. It is, therefore, not subjected to as much trauma as the other 
nerves because of their superficial position in the upper arm. 

Embraced as it is by' the pronator radii teres muscle, the median nerve is 
subjected to practically the same injurious forces as the muscle. Therefore, 
if pressure over this muscle and its associated group is sufficiently' great to 
cause profound ischaemia, the nerve must share the fate of the muscle 
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Fig. 5 . — Longitudinal section of nerve from ischiemic ex- 
tremity of dog H90 (Weighart-Pal, X 120). 
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causes local myositis and then a pressure on the nerves (usually the median 
and ulnar) and the blood-vessels. There develops a flaccid paralysis followed 
by swelling in the muscles. Almost immediately contraction of the flexor 
muscles begins, resulting in the main-en-griffe deformity originally described 
by Volkmann. As the condition goes on, due to the diminished blood supply, 
the flexor muscles begin to atrophy and the tendons become matted together. 
When the wrist is hyper flexed the fingers can be straightened out. If the 
intrinsic pressure is relieved within a short time after the formation of the 
hsematoma, the patient will usually recover. 

SUMMARY 

The lesion of ischaemic paralysis as seen in man was reproduced in ani- 
mals by bandaging one extremity and by preventing the return of the venous 
blood. In an attempt to prevent the development of the deformity, it was 
found that if drainage was instituted within a few hours after carrying out 
the procedures leading to the development of the lesion, contracture did not 
ensue, or was very slight. The results of these experiments would seem to 
indicate that the contracture deformity is due to a combination of factors, 
the most important of which are impairment of the venous flow, extravasation 
of blood and serum, and swelling of the tissues with consequent pressure on 
the blood-vessels and nerves in the involved area. If this is true, early 
drainage would be of value. 
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MECHANICAL DERANGEMENTS OF THE JOINTS* 

By Melvin S. Henderson, M.D., 

OF Rochester, Minn. 

FROM THE SECTION ON ORTnOP.i:DIC SORCERY OF THE MAYO CLINIC 

Disability due to mechanical derangement of the joints is not uncommon 
and, since the disability occurs most often in men during the active and 
productive period of life, it is of distinct significance in industrial surgery. 
If the joints in the lower extremities are involved, the disability is usually 
greater and, in case of a hazardous occupation, a fall or slip may result in a 
serious or fatal accident. This is particularly true of structural steel workers, 
miners, and railroad men who seek relief more on account of the danger of 
such a fall or slip than of the distressing pain due to the derangement. The 
type of derangement which is entirely due to mechanical and not infectious 
causes, varies according to the anatomic structure of the joint concerned. 

The Ankle-joint . — Because of the structure of the ankle a fracture of 
the bones above or below the joint usually occurs before displacement of the 
joint itself. 

Slip<ping Peroneal Tendon . — Occasionally there is a somewhat rare con- 
dition in the ankle in which the peroneus longus tendon is displaced from its 
groove in the external malleolus, and slips upward and to the outer side of 
the external malleolus. It is most often seen in athletes, baseball players 
particularly. The displacement occurs by internal rotation of the foot, with 
plantar flexion as the action of swinging at the ball is completed. If the 
dislocation becomes habitual, it is necessary to expose the lower end of the 
malleolus, replace the tendon in its groove, and turn down a flap from the 
fibula, consisting of the periosteum and fibrous tissue, and sew it to the 
periosteum of the os calcis. 

The Knee-joint . — Mechanical derangements are more common in the knee 
than in any other joint in the body. If one considers the anatomic structure 
of this joint, merely the expanded ends of two long bones, one must marvel 
at the remarkable stability afforded by such an arrangement. A most 
ingenious set of ligaments is provided and these with muscle tonicity afford 
stability throughout the entire range of motion. There is one weak position, 
however; that is when the knee lacks 20° to 25° of complete extension. In 
this position the ligaments are relaxed considerably and a certain amount of 
mobility and instability permits slight rotation of the tibia on the femur and 
slight lateral motion. It is in this position that most of the injuries to the 
semilunar cartilages are sustained, although some authorities contend that 
damage may occur with the knee in full extension. 

* Read before the Chicago, Rock Island and Pacific Railway Surgeons, October 
12, 1926. 
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The Semilunar Cartilages . — The internal semilunar cartilage and the 
external cartilage are probably affected 20:1, respectively. The semilunar 
cartilages are fibrocartilaginous in structure and rip or tear in their longi- 
tudinal axis rather than fracture transversely, although fracture may occur. 

The usual history given by a ]>aticnt with derangement of the internal 
semilunar cartilage is that while engaged in .some sport or active occupation 
the knee suddenly caught in partial flexion, throwing him to the ground. 
Severe pain a]>peared immediately and on attempting to rise and extend the 
knee, he found that extension was impossililc. He was able finally to manipu- 
late and force the knee straight himself, or some friend pulled on the leg 
forcing the knee into place with a distinct pop. Complete reduction is always 
accompanied by great relief, the ])aticnt describes the joint as being "in” 
or “ feeling right.” Similar attacks usually follow and the locking becomes 
habitual. After the initial attack, there may be considerable swelling, but, 
as the attacks become more frequent, tbe swelling is less noticeable and the 
disability following the locking is less. 

Various types of fracture of the semilunar cartilage have been described. 
Sometimes there is a loose fla]) which slips back and forth occasionally, catch- 
ing between the internal condyle and tbc tibia, d'his flap is usually in the 
anterior portion and attached well forward. If it is in the posterior portion 
it may be impossible to .see through an anterior incision, and the surgeon may 
be forced to admit that he has not found a lesion. Because of the clear-cut 
history he may remove the anterior portion of the cartilage in spite of this 
lack of definite pathologic lesions. If typical symptoms of derangement per- 
sist, it may be best later to remove the posterior portion through a posterior 
incision. When there is a clear history of locking, a torn cartilage will 
usually be found and anything short of such findings should fail to satisfy 
the surgeon. 

When the surgeon is called on to reduce a dislocation of the semilunar 
cartilage, be may be unable to afford complete e.xtension of the knee, and the 
patient will volunteer the information that the knee still “ feels out.” This 
means that the displaced ])ortion of the cartilage still lies in the mesial part 
of the joint and that in all probability a loop, or bucket-handle, type of frac- 
ture exists. Typical locking and slipping, due to the pedunculated anterior 
tear, previously mentioned, when the j^atient speaks of " the knee going out 
of joint,” readily establishes the diagnosis of a damaged internal semilunar 
cartilage. In the form usually unrecognized, that is, the loop or bucket- 
handle, there is persisting inability completely to extend the knee following 
the initial locking. The patient may be able to get around, if his duties are 
not too strenuous, but full extension will still be lacking and there will be 
a feeling of insecurity in the knee. These symptoms are caused b)'^ the loop- 
ing of the torn portion of the cartilage, in the intercondylar notch, it still 
being attached anteriorly and posteriorly. (Fig. i.) If the internal semi- 
lunar cartilage is at fault, there is usually tenderness on the inner side of the 
knee, just anterior to the internal lateral ligament. Occasionally the pain is 
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referred to the posterior part, and possibly to the outer side. The internal 
semilunar cartilage is firmly attached to the periphery of the joint and its 
substance will tear rather than be torn from this firm mooring. The external 
semilunar cartilage, on the other hand, is loosely attached and will sometimes 
be torn from the periphery before it is torn itself ; therefore, it is more 
common to find the external semilunar cartilage rolled or bundled up in the 
external compartment with very little damage to the cartilage itself. 

Loose Bodies . — Osteocartilaginous bodies are often found in the knee- 


Ant. crucial lig,. 



Post, crucial I ig. 


AlWhiting 

Fig. I — Internal semilunar cartilage displaced outwardly, anterior portion blocking extension. Bucket- 

handle type 

joint. In elderly persons with osteo-arthritis, some of the osteophytes may 
break off at the margin of the joint, wander about in the joint, and increase 
in size, being nourished by the joint fluid. They cause an occasional locking 
of the knee, which, however, is not as severe as that caused by the semi- 
lunar cartilages. 

In young persons, osteochondritis desiccans may be the cause of the loose 
bodies, which originate in the internal condyle of the femur, just anterior 
and internal to the insertion of the posterior crucial ligament. This desic- 
cating area may be large and throw off two or three bodies, or it may be small 
and throw off only one. The body or bodies may occasionally slip back into 
the original position and give no trouble for some months. The bodies are 
sometimes found in both knees. Their cause is unknown. 

Occasionally the synovial membrane becomes hypertrophied and thickened, 
and as a result free, loose bodies form; this process is called osteochon- 
dromatosis. (Fig. 2 .) The bodies may be quite numerous, as many as 
1000 having been removed from one knee. Osteochondromatosis is best 
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mechanical derangements of the joints 

differentiation may not 
be sharp, and certain em- 
bryonic cells of caitilagc 
and bone may be im- 
planted in the synovia 
and later form cartilage 
and bone. As the new 
growth bulbs get biggci 
and heavier, they fall off 
and wander about the 
joint. A study of the 
histology of tbe.se bodies 
shows that when still 
attached by a pedicle to 
the synovia and thus as- 
sured of a blood supply 
there is active prolifera- 
tion of bone as evidenced 2 _0stcocliomlroniruosis of tlic kiicc-joiiU. 

bv the presence of osteo- 

biasts When the bodies are free and wandering there is no evidence of 

active formation of bone, but the cells at the marginal cartilage arc normal 

and evidently cartilage is 

being formed, (Fig. 3.) 
d'bis indicates that the 
bodies are being nourished 
bv the synovial fluid. 

The prc.sence of a loose 
body in the knee demands 
its removal, other things 
being equal. Occasion- 
ally, under local anres- 
tbesia and the proper 
aseptic .surgical condi- 
tions, one is able to isolate 
the body and, by plunging 
a sharp, cutting needle 
into it, bold it securely. 
It may then be removed 
readily by carefully cut- 
ting down along the 
needle. The body may be situated in any part of the joint, and, when lodged 
in the posterior compartment, either an external or internal posterolateral 
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-Nineteen loose bodies removed from knee-joint 
(osteochondromatosis.) 
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incision makes the removal comparatively simple. Complete exposure of the 
interior of the knee-joint is not possible. The split patellar incision should be 
reserved for only those cases in which a thorough exploration of the supra- 
patellar pouch and the anterior portion of the joint is necessary. Contrary 
to what one would expect, the exposure of the semilunar cartilages by this 
incision is not at all satisfactory; an anterior internal or anterior external 
incision is preferred for the inspection and removal of the menisci. 

Habitual Dislocation of the Patella. — Slipping patellas may be the cause 
of mechanical derangements of the knee-joint in women, but rarely in men. 
The dislocation is always outward. The diagnosis is not always easily made 
from the patient’s description. The pain and disability • are so great that 
powers of observation are diminished. Not infrequently the patient insists 
that the dislocation occurs inwardly, the prominent internal condyle of the 
femur no doubt being mistaken for the patella. When a muddled description 
is given by the patient, a simple test will sometimes clinch the diagnosis. 
With the knee in full extension and the muscles relaxed, gentle pressure 
outward on the patella so as almost to tip it over the edge of the external 
condyle and then slight flexion of the knee, will at once cause the patient 
to assert that the sensation is similar to that when the knee “goes out.” 
If dislocations are frequent and, as is so often the case, both knees are 
involved, the patient will readily submit to operation for relief. Not infre- 
quently there is a history of the same condition in another female member 
of the family. The operation preferred is transferring the insertion of the 
quadriceps inward, so that on contraction of the quadriceps there will be 
a tendency to pull the patella inward. 

The Hip-joint. — Snapping Hip. — Authorities differ on the exact pathologic 
change present in the snapping hip. One type is the result of the slipping for- 
ward of the trochanter along the margin of the tensor fasciae femoris. The 
operation suggested is to cut down on the border of the tensor fasciae femoris, 
divide it transversely, and sew the lower part of the fascia behind the trochan- 
ter. I have not found the results entirely satisfactory, perhaps because of the 
difficulty in ascertaining the lesion back of the complaint. A slipping of the 
head partially over the margin of the joint may take place, but in such case 
nothing can be done. The disability is usually not great. In some persons 
the acetabulum is shallow and it is possible that in some an enlarged ligamen- 
tum teres may so fill the socket as to render the joint somewhat unstable. 

Loose Bodies in the Hip. — In rare instances loose bodies are found in the 
hip- joint. They cause varying degrees of disability, including catching and 
locking. If the bodies are disclosed by the rontgenogram they should be 
removed through either an anterior incision or a Kocher posterior incision. 
The latter is quite satisfactory, as the head of the femur can be displaced 
completely and the cavity of the joint can be emptied. The loose bodies 
usually arise at the margin of the joint, where the synovia is reflected, as in 
other cases of osteochondromatosis. 
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tion, but, if the habit of dislocation is well established, luxation may occur 
on trivial movements and at inopportune times. In such cases, operation 
offers the only chance of permanent relief. 

Capsulorrhaphy is the usual treatment, but in our cases following this 
procedure recurrence has taken place in more than 50 per cent. Clairmont 


Acromion 


Capsu-lar 
liq amenk 



Fig. 4.- 


'Dislocaded 
anteriorly 
and 

inferiorly 

-Tenosuspension for habitual dislocation of the shoulder. 


advocated swinging the 
posterior portion of the 
deltoid forward through 
the quadrilateral space and 
attaching it to the coracoid 
process, the purpose being 
to have it act as a sling to 
support the head. Our 
results from this opera- 
tion were also unsatis- 
factory. We have had 
no experience with the 
Hildebrand deepening of 
the glenoid fossa poster- 
iorly, or with the Eden 
method of bone grafting 
along the anterior border 
of the fossa. On the 
theory that, if the head of 
the bone can be prevented 
from travelling down- 
ward, dislocation will be 
prevented, we are now 
using a tenosuspension 
method in which the head 
of the bone is suspended 
to the acromion process 
by the aid of a free graft, 
made from the peroneus 
longus tendon. The ten- 
don is placed through 
holes bored in the acro- 
mion process and the head 
of the bone. (Fig. 4.) The 


peroneus longus tendon is not essential in its original position, its function 
being carried on by the peroneus brevis, and it makes an excellent large piece 
of tissue for an artificial ligament. 

Loose Bodies . — Osteocartilaginous loose bodies may be present in the 
shoulder-joint, although rarel3% When present they may be quite trouble- 
some and painful. A posterior incision is pi'eferred since the bodies may be 
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TUBERCULOSIS OF THE THYROID GLAND 

A KEVIEW OF THE LITERATURE AND REPORT OP FIVE NEW CASES 

By Frederick A. Colder, M.D. 

AND 

C. B. Huggins, M.D. 

OF .‘^NN Arbor, Mich. 

FBOM THE DEPAHTMEKT OF SUHGERY, DNIVEBSITY HOSPITAL 

The literature on tuberculosis of the endocrine glands has been scant, 
largely because of the rarity of this disease in these organs. Tuberculosis of 
the thyroid gland is a rare condition. The great pathologists in the middle 
of the nineteenth century, Virchow and Rokitanski, had by their writings 
great influence on continental authors at that time regarding thyroid tuber- 
culosis; the former stated in his earlier writings that there was some antago- 
nistic action between goitre and tuberculosis and that the presence of a goitre 
was proof that the subject was not tulierculous ; Rokitanski made the positive 
statement that the thyroid gland was never invaded by tuberculosis. The 
effect of these statements is reflected in the publications of writers on this 
subject in the latter part of the century, so that practically every encountered 
case was recorded. The number of reported cases of thyroid tuberculosis has 
increased considerably in the last thirty years as thyroidectomy has become 
more common and the tissues systematically studied in a routine manner by 
the pathologists. However, the total number at the present time is not large 
and the condition is not well known to the profession in general. 

There has been no comprehensive study of the literature of this subject 
in the English language since 1917, and we shall, therefore, summarize in 
a brief but fairly comprehensive manner the recorded cases of tuberculous 
disease of the thyroid gland, adding five clinical cases with operative findings; 
and presenting some views on the clinical aspects in the hope of crystallizing 
current ideas. 

Before proceeding with an examination of the recorded cases a brief 
description of the main pathological facts is essential. When the thyroid 
gland is invaded by the bacillus tuberculosis, the lesion presents one of two 
forms which do not differ importantly from the reaction of defense against 
tuberculosis of other parenchymatous organs. The common and less impor- 
tant type from a clinical and diagnostic standpoint is the miliary form. In 
this condition the gland is studded with tubercles as large as one millimeter 
in diameter and as small as to be invisible with the unaided eye. When 
visible the tubercles are gray or j'^ellow in color and are given excellent 
contrast by the dark red stroma of the gland which may be hypersemic. 
Usually the tubercles are microscopic. This type of reaction is always asso- 
ciated rvith general systemic tuberculosis and is essentially acute in type. 

The second type of reaction to the bacillus is of a more chronic type and is 
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seen in chronic tuberculosis, usuall.v of the lungs, and is believed to be due 
to tuberculous toxins ; it does not show the characteristic histology of tuber- 
culosis and tubercle bacilli have not beeen isolated from these glands. Its 
only clinical significance is that in severe cases it may produce myxoedema. 
We have had no experience with this type. 

Typical tuberculosis of the thyroid gland has been produced experimen- 
tally in animals. Roger and Gamier infected the thyroid glands of rabbits 
and guinea-pigs by injection of a pure culture of tubercle bacilli into the 
carotid arteries. Torri showed that tubercle bacilli became attenuated when 
injected into animals after prolonged contact with colloid removed from 
human goitres. Tomellini injected tubercle bacilli emulsion into the thyroid 
arteries of rabbits and produced tuberculosis. Shimodaira,®® using a constant 
emulsion of tubercle bacilli intravenously in rabbits, produced tuberculous 
infection in the thyroid, spleen, kidneys and testicle and could by reduction 
in the numlier of injected bacilli produce infection in the last three organs 
and spare the thyroid. He concluded that the susceptibility of the thyroid to 
tuberculous infection is less than in the other named organs. Nather also 
found that the tubercle l)acilli were rendered less virulent to guinea-pigs when 
mixed with colloid obtained from goitres. 

We have seen five instances of tuberculosis of the thyroid gland in a 
series of 1200 cases of thyroid disease treated by operation at the University 
Hospital between 1921 and 1926. One of these was an adenomatous 
goitre containing very large areas of active caseating tuberculosis. Two were 
adenomatous goitres in which miliary tubercles were found on routine patho- 
logical examination of the resected thyroid glands and two were of a similar 
type in glands which we classified as the Graves’ constitution thyroid or 
exophthalmic goitre. In one of these last the miliary tubercle formation 
apparently developed in a ten months’ period between hemithyroidectomies 
made essential by the extreme thyrotoxicosis. 

ADENOMATOUS GOITRE WITH CASEATING TUl’.ERCULOSIS 

Case I. — A. P. A woman, aged twenty-four, entered the hospital complaining of 
dj'spnoea on exertion, loss of weight and cardiac palpitation which had begun rather 
suddenly 18 months previously and had been associated with a relatively rapid enlarge- 
ment of the thyroid gland in that time. She had had an enlargement of her thyroid 
gland since puberty. Her family history was of no clinical importance except that 
one sister had a goitre. There was no history of haemoptysis, pleursiy, chronic cough, 
night sweats or any symptoms suggestive of tuberculosis. She had lost ii pounds 
(4.9 kg.) in five years. 

Physical examination showed a well-nourished, nervous woman with definite pallor 
of the skin. The thyroid was moderately enlarged in both lobes and had semi-elastic 
walnut-sized nodules in both upper poles and in the region of the isthmus. It was not 
adherent to the skin or adjacent structures. There were no bruits or thrills. There 
was no exophthalmos. No Ij'mphadenopathy was palpable. The lungs were negative 
to phj'sical and X-ray examinations. Basal metabolic rate were plus 2.5 per cent. 

At operation both lobes were found large. The right lobe was entirely cervical. 
The left lobe was the same size as the right, but extended about 6 cm. below the level 
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chronic pulmonary tuberculosis, the author’s suspicions were confirmed by 
exploratory puncture and the finding of tubercle bacilli in the obtained pus. 
One of Pollag’s cases was also diagnosed correctly before operation. 

Chronic thyroid tuberculosis assumes pleomorphic clinical forms. The 
literature shows that the very actively progressive form composed chiefly of 
tuberculous granulation tissue is extremely hard on palpation, invades and 
infiltrates the adjacent tissue, grows with extreme rapidity, and often involves 
the adjacent nerves, causing paralysis. It frequently causes pain, especially 
when it grows rapidly and expands the capsule. The pain is both local and 
referred to the shoulder girdle. It is produced by palpation and occurs 
spontaneously. This lesion may clinically resemble cancer, actinomycosis, 
some cases of lues or the form of chronic sclerosing thyroiditis described 
by Riedel as “ ligneous thyroiditis.” 

This process, if less rapid in development and progress, and when accom- 
panied by softening, caseation and necrosis, does not usually infiltrate, cause 
pain or paralysis. As in our case the gland may be soft and semi-elastic 
and under these conditions can be classified in its true category only with 
difficult3^ It may resemble an uncomplicated adenomatous goitre. 

If the process has gone one stage further, that is — ^to liquefaction, it will 
show fluctuation mimicing exactly a thyroid cyst arising either from a 
degenerated adenoma or from echinoccocus infection. 

The symptoms of this lesion arise from a combination of pressure on the 
structures in the neck plus infection. It is our view that the only deviation 
from the normal as regards thyroid toxicity is in the direction of hypo- 
thyroidism and myxoedema, due to actual destruction of the gland acini. 
The pressure symptoms may be classified as follows: i. Pressure on the skin 
and pre-thyroid tissues, v. Ruppener (Invasion and Infiltration.) 2. Rup- 
ture through the skin ; Halstead. 3. Pressure on the trachea ; a. Sudden, 
requiring immediate intervention ; Clairmont, v. Ruppaner. h. Gradual, caus- 
ing dyspnoea ; many cases, c. Complete, producing asphyxia ; v. Barth. 
4. Rupture into the trachea. 5. Pressure on the oesophagus (dysphagia) ; 
many cases. 6. Rupture into the oesophagus ; Rolleston. 7. Pressure on the 
recurrent nerve ; Bruns. 8. Pressure on the sympathetic nerve (pupillary 
changes; Schwartz. 9. Rupture into a vein; Weigert. 10. Rupture into the 
mediastinum. Any of these signs may be found. 

The signs of infection are those of infiltration of the deeper structures 
and detected by palpation ; or changes in the skin or trachea evident to inspec- 
tion. The signs of infection do not diflfer from tuberculosis of other parts 
of the neck, namely, a “ matted ” sensation, swelling without heat and redness 
onl}'^ from hyperaemia as it approaches the skin or involves the trachea. 

Persistent sinuses when found are suggestive of tuberculosis, but may 
be confused with the mycotic infections, syphilis, cancer after operation or a 
ruptured thyroglossal duct cyst. 

Enlargement of the cervical lymph-nodes in both anterior and posterior 
chains were found to be present in a moderate number of the cases in the 
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frequent attacks of tonsillitis. Three of her children had died shortly after birth with 
“ eruptions ” on their bodies. 

Examination disclosed a fairly well-nourished woman with infected tonsils, a shotty 
anterior and posterior cervical lymphadenopathy, a fine tremor to the extended fingers, 
persistent moist rales at the base of the left axilla and a goitre- The thyroid gland 
was chiefly enlarged in the right lobe which was nodular ; the largest nodule was the sire 
of a hen’s egg and semi-elastic in consistency. No bruits or thrills. No exophthalmos. 

Wassermann reaction on the blood was four plus. Basal metabolic rate was plus 26. 
X-ray examination of the lungs was entirely negative. 

A subtotal thyroidectomy was performed after anti-luetic treatment, and 140 gm. 
of thyroid tissue removed. Pathological examination (Dr. A. S. Warthin) : “Adeno- 
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Fig. 2. — Case II. Low power photomicrograph, showing numerous epithelioid tubercles in the parenchyma 

of a colloid goitre. 

matous goitre — multiple adenomas of the fetal type in various stages of retrogression. 
Connective-tissue hyaline. One portion of the thyroid has numerous miliary tubercles in 
it; several conglomerated into a mass. No epithelial hypertrophy or evidence of a 
Graves’ constitution.” The convalescence was uneventful and the wound healed by first 
intention. The patient returned to the clinic two years later for further anti-luetic 
treatment. “ She states that her health has been excellent and she has been able to do 
her routine work since operation in a normal way. Has gained weight.” There was no 
evidence at this time of any tuberculous process on physical examination. 

These two Cases 11 and 111 illustrate the type of lesion where the miliary 
tubercle is found in an adenomatous goitre, and substantiates the previously 
well-established fact that there is no clinical method by which this form of 
tuberculosis can be diagnosed. In overwhelming infections with blood-borne 
tuberculosis in the clinical type described as acute miliary tuberculosis, the 
thyroid gland can usually be assumed to have miliar}^ infection, but we wish 
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There was no exophthalmos, no palpable cervical lymphadenitis. Her lungs showed a 
few transient fine rales at the right base. The X-ray examination of her lungs was 
negative. The basal metabolic rate was plus 50 per cent., it fell to plus 15 per cent, 
after two weeks’ rest in bed with Lugol’s solution, i c.c. daily. 

A subtotal thyroidectomy was performed. Pathological examination by Dr. C. V. 
Weller showed : “ Colloid moderately abundant, but thin. Other colloid blue staining. 
Localized lymphoid hyperplasia. Epithelial hypertrophy. Small adenomas. LugoHzed 
exophthalmic goitre. One of the adenomas is papilliferous in type. Through this thy- 
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Fig, 4 — Case IV. Low power photomicrograph, showing a group of epithelioid tubercles. The 
surrounding thyroid tissue contains a moderate amount of colloid showing reduced consistency as 
compared with normal. 


roid there are scattered epithelioid miliary tubercles.” Convalescence was uneventful, 
exf/pt for auricular fibrillation for twenty-four hours on the second day 

Case V. — ^L. R. A woman aged fifty-two, housewife. This patient came to the 
hospital because of very severe hyperthyroidism with tachycardia, palpitation, hyperhi- 
drosis loss of weight, marked emaciation, nervousness, irritability, tremor and loss of 
hair. First noticed enlargement of the thyroid gland with prominent eyes twenty-five 
years previously; twenty years ago had an acute hyperthyroidism and she remained in 
bed for seven months at that time. The symptoms receded fairly well, but returned with 
their pristine intensity m 1923 after an attack of influenza. Her past history showed 
dyspnoea on exertion and an occasional oedema of the ankles, in a few years prior to 
coming to the hospital. Menopause in 1921. She had lost twenty pounds (9 kg.). 
There were no symptoms of tuberculosis. 

Examination showed a middle-aged woman who was very nervous. She had a 
very marked exophthalmos with associated eye signs. The thyroid gland was moderately 
diffusely enlarged, soft without nodules and symmetrical. Marked bilateral thrills and 
bruits. Moderate cardiac enlargement. There was a slight percussion dulness with a 
few transient rales at the apex of the right lung entrance. 
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X-rav examination of the chest was essentially negative except for cardiac cnlarg 
ment Her basal metabolic rate in January, 1924, was plus 30.5 per cent After res 
in bed she returned to the clinic in March. 1924, with a basal metabolism of plus 76 
cent A ligation of both superior thyroid arteries was then performed. In May, 1924. 
she had gained considerably in strength. Her basal metabolic rate was plus SO I«r 
cent • at this time an injection of absolute alcohol was made into the gland. In July, 
1924 ’she again returned with only slight improvement and a second alcohol injection was 
performed. In January, 1925, her basal metabolic rate was plus 65 per cent, and m 



Fig. 5. — Case IV. A somewhat higher mannification of another field of the same thyroid as Fig. .1- 
Here the epithelioid tubercles arc in close relationship with the parenchyma, showing deficient colloid and 
some epithelial hypertrophy. This is an exophthalmic goitre, showing some return of the colloid as a 
result of iodine treatment. 


March, plus 75 per cent. In jMay, 1925, a right hcmithyroidcctomy was done; the 
removed tissue weighed 40 gm. Pathological examination by Dr. A. S. M^arthin showed : 
“ Exophthalmic goitre, small amount of colloid. Epithelial hypertrophy. Lymphoid 
hyperplasia.” In July, her basal metabolic rate was plus 59 per cent, and in January, 
1926, plus 60 per cent. In February, 1926, her basal metabolic rate was plus 75 per cent., 
and she tras again admitted to the hospital with severe hyperthyroidism. 

Examination of her lungs showed fine rales at both apices and dulncss on percussion 
at the right apex. After rest in bed with the oral administration of Lugol's solution, 1.5 
c.c. daily for ten days, the remaining lobe of the thyroid resected under ethylene anaes- 
thesia. It was tremendously friable and vascular. The operation was followed by a 
blood transfusion. Pathological examination of this lobe by Dr. C. V. Weller showed : 
“ Marked epithelial hypertrophy. Lymphoid hyperplasia. Slight amount of thin colloid 
Aarying in different areas. Lugolized exophthalmic goitre with active proliferation. 
Proliferating adenomas. Widely scattered miliary tubercles throughout.” Convalescence 
was uneventful except for an auricular fibrillation lasting twenty-four hours. 
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A further study of the patient after the pathological report was received, disclosed 
no evidence of an active tuberculosis with the possible exception of the pulmonary apices. 
A reexamination of the tissue removed at the first hemithyroidectomy was negative for 
evidence of tuberculous infection. 

These two cases where the pathological findings were those of Graves’ 
constitution thyroid, together with miliary tuberculosis, are particularly inter- 
esting since they again demonstrate that miliary tuberculosis may occur in the 
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thyroid of individuals who have no signs of active tuberculosis. Both cases 
four months after operation are clinically negative for tuberculosis if one 
excludes the pulmonary findings at the apices in Case V and takes into con- 
sideration the fact that the X-ray examination of the lungs is normal and 
t lat there are none of the usual symptoms of a pulmonary tuberculosis in this 
case^ These patients are practically well as regards their thyrotoxicosis. 

_ Case V IS particularly interesting since it is the only case in the literature 
in w nch the development of miliary tuberculosis in the thyroid gland occurred 
ehveen consecutive lobectomies where there is recorded pathological findings 
ot 1 obes. As far as the clinical and metabolic studies of the patient and 
t ie patiological examination of the gland can determine, it is impossible in 
tiis case to detect any change in the degree of hyperthyroidism in this 
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COLLER AND HUGGINS 


CoRNiL and Ranvier, 1870, ii. — A case of miliary tuberculosis of the> thyroid with 
generalized miliary tuberculosis elsewhere. 

CoHNHEiM, 1867, 9. — Eight cases of miliary tuberculosis in which there were found 
miliary tubercles in the thyroid gland. 

Chiari, 1878, 7. — Reported 100 autopsies of acute and chronic tuberculosis. With 
careful scrutiny of the thyroid gland, he found among them 7 cases with thyroid tuber- 
culosis ; in 4 cases of acute tuberculosis 3 thyroids %vere involved ; in 96 cases of chronic 
tuberculosis 4 thyroids were involved. 

Weigert, 1882, 47. — States that in acute miliary tuberculosis the thyroid gland is 
quite uniformly involved, and he described 13 cases in which miliary tubercles were found. 

Fraenkel, 1886, 16. — States that in acute tuberculosis the thyroid gland is never 
missed. He found frequent involvement of the thyroid in chronic tuberculosis. Among 
50 autopsies of tuberculous cases, 6 showed tuberculosis of the thyroid gland. 

J. Beery, i8go, 4. — “ A specimen of an otherwise normal thyroid gland. It was 
removed from the body of a patient who had died of general tuberculosis. I should not 
have deemed this small specimen worthy of exhibition were it not for the fact that 
I have not been able to find a specimen of tubercle of the thyroid in any of the twelve 
London Museums that I have searched . . .” 

Wolfler, 1883, 48. — States that he had seen several cases of miliary tuberculosis of 
the thyroid, but had not observed chronic tuberculosis. 

Hegar, 1891, 19. — Reviews the protocols of 8187 cases at the Pathological Institute 
at Kiel, in 37 years preceding 1891 and of the 1563 tuberculous autopsies, 57 cases showed 
involvement of .the thyroid in the tuberculous process. Of these cases 52 were of the 
miliary type and 5 of chronic tuberculosis. Unfortunately, in the latter cases there is 
missing microscopic examination. 

Voelcker, 1890,. 45. — “From 3 cases of general tuberculosis in children, in each tlie 
presence of miliary tubercles was shown by microscopic examination.” 

Perry, 1890, 28. — A girl of ten years, who had died of tuberculous meningitis, was 
found at autopsy to have enlarged bronchial glands and a miliary tuberculosis in 
the thyroid. 

Virchow, 1865, 44. — Reports the autopsy of a man in which he found tuberculosis 
of the lymph-glands of the neck, a purulent parotitis and caseous nodes in the thyroid, 
soft in consistency and bordering on the lymph-glands. 

Weigert, 1882, 47. — A case of generalized miliary tuberculosis with a particularly 
high grade tuberculosis of the left lobe with large caseous masses. In one vein there 
were two very distinct tuberculous nodes in the wall. 

Chiari, 1878, 7. — i. A man of forty-nine years. Chronic tuberculosis of the lung, 
trachea and lymph-glands of the neck. Left half of the isthmus contained a hazelnut- 
size caseous infiltration. Miliary tubercles elsewhere in the gland. 

2. A man of twenty-nine years. Chronic pulmonary and laryngeal tuberculosis. 
Tuberculosis of the lymph-glands of the neck. Pea-sized tuberculous infiltration plus 
miliary tubercles. 

3. A man of sixteen years. Chronic tuberculosis of the lung, lymph-glands of the 
neck and intestine. Thyroid small. No colloid. Left lobe contained hazelnut-sized 
caseation. 

4. A man of twenty-five years. Chronic tuberculosis of lungs, larynx, lymph-glands 
of the neck and intestine. Both lobes of the thyroid show chronic tuberculosis. 

Demme, 1878, 14. — A girl of five months, with pulmonary tuberculosis, showed a 
follicular thyroid with numerous pea-sized tuberculous nodes. Enlargement of the lymph- 
glands of the neck. 

Bruns, 1893, 5. A woman, aged forty-one. Goitre since childhood. Six months 
prior to examination gland rapidly became much firmer ; developed pain in the goitre 
and tracheal compression. Palpable cervical lymph-nodes. No evidence of pulmonary 
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tuberculosis. Thyroid gland showed uodular caseous tuberculous nodes alter liemiU.y- 

rnidortoiTiv Recurrent nerve paralysis before operation. ^ 

sThwautz 1894. 37.-A man. aged thirty. The thyroid suggesting malignancy, 

enlarged in a few weeks and caused unilateral paralysis of the vocal cords Pam on 
deglutition. At operation it ^vas found to contain cold abscesses with tuberculou 

granulation tissue. Incision and drainage. , j „ 

Rolleston 1807, 34.— A man of twenty-three years. Autopsy showed caseous 

masses of tuberculosis in the thyroid with an abscess in the left lobe, which had opened 
into the oesophagus with two fistuUc. Involvement glands of neck. . , , . , 

Roger and Garnier, 1900, 33.-In 5 cases of acute iniliary tuberculosis the thyroid 
was involved only once. In ii cases of chronic tuberculosis the gland was not involved. 
In one case where miliary tuberculosis followed clironic tuberculosis of the lung and 
pharynx the thyroid \vas involved with a tuberculous abscess and gray granulation tissue. 

Peterson, 1901, 29. — Chronic caseous tuberculosis of the tliyroid gland was seen 
in vivo. Many visceral complications. 

Clairmont, 1902, 8.— -An infant of two years. In three weeks developed a tumor in 
the neck causing marked sjTnptoms of tracheal compression. It gave the sensation of 
fluctuation. The tracheal compression required immediate intervention. Incision and 
curettage. Persistent sinus. Recurrence. Later hypothyroidism. 

PupovAC, 1903, 31. — K woman of forty-two years. Patient had a pulmonary tuber- 
culosis and two walnut-sized cystic nodules in the thyroid gland. Pus obtained by 
exploratory puncture. Cold abscess found. 

Corner, 1904, 10. — A. girl of nine years. Cold abscess in the thyroid gland. Patient 
died shortly after of general miliary tuberculosis, 

Lediard, 1506, 22. — A man of twenty-one years. A moderate cystic enlargement of 
the left lobe. Microscopic examination — extensive tuberculosis. No disccrnable source 
of tuberculosis. 

Barth, 1884, 3. — A case of extensive caseous thyroiditis which developed rapidly 
and produced tracheal compression and death by asphyxia. 

Von Schiller, 1908, 46. — A man of seventeen years. Chronic pulmonary tuber- 
culosis; an abscess developed in the left thyroid lobe almost as large as a fist and 
produced dyspnoea. The cold abscess contained 90 gm. of pus with tubercle bacilli. 

Ruppaner, 1908, 35-— i- A woman of thirty years. Family history of goitre and 
tuberculosis. No previous history of goitre. Large nodular, clastic goitre slightly pain- 
ful, developed rapidly in three months. Hemithyroidectomy in two stages. 

2. A woman of twenty-eight years. Scrofula as a child. Goitre since childhood. 
During pregnancy goitre enlarged, causing marked dyspnoea and requiring intervention 
on the third puperal day. Caseous tuberculosis in an adenomatous goitre. 

3. A woman of fifty years. Family history of goitre. Goitre since childhood Cyst 
of thyroid incised at age of twenty-three. At age of forty-two symptoms of Basedow’s 
disease. Hard nodular mass in the neck, no evidence of tuberculosis. Sub-total thy- 
roidectomy. Adenomatous goitre with Basedow signs plus caseating tuberculosis 

_ Lenormant, i^, 23.-A man of forty years. A soft fluctuant walnut-sized tumor 
in the thyroid region. A cold abscess over the right trochanter. Chronic caseating 
tuberculosis with abscess in the thyroid. Curretted and drained. 

twenty-eight years. Swelling in the thyroid 

RemovaTnf dysphagia for one month. Ruptured spontaneously. 

Creite w tuberculosis with large abscess cavity. 

eeir -nainfnl r i T Developed mass size of hen’s 

thy^ofde^omv i tuberculosis clinically. Partial 

tnyroidectomy. Numerous large tubercles found. 

2. A woman of fifty-eight years. Nodule in the thyroid for several years, became 
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much larger in several weeks and caused pain, dyspnoea and dysphagia. Apple-sized 
mass of tuberculous granulation tissue without caseation. 

PoLLAG, 1913, 30. — I. A woman of fifty-eight years. Goitre since childhood. Right 
lobe enlarged gradually with pain and dysphagia in one year. Adenomatous goitre with 
caseating tuberculosis. 

2. A woman of fifty-nine years. Family history of tuberculosis. Past history 
suggestive of tuberculosis ; goitre since childhood. Tuberculosis of the knee with thigh 
amputation. Following this tuberculous abscess with caseation developed in the thyroid. 
Incised — pus contained tubercle bacilli. 

3. A woman of seventy-four years. No history of goitre or tuberculosis. Sud- 
denly noted marked enlargement of right thyroid lobe. Painless, bluish-red in color. 
Pressure symptoms. Fluctuant. Cold abscess. 

Hedinger, 1912, 18. — In five years examined 659 thyroids, of which 10 showed 
tuberculous changes (3 cases reported by Ruppaner). 

Camera, 1912, 6. — A woman of fifty-one years. Fist sized, wooden hard consis- 
tency, adherent tumor of the thyroid, developed in six months. Excision impossible due 
to massive infiltration; operative death. Adenomatous goitre with tuberculous granu- 
lation tissue and caseous degeneration. 

Tixier and Saw, 40. — ^A woman of forty-six years. A very hard and diffuse 
enlargement of the thyroid gland, accompanied by dyspnoea, appeared in a year's time. 
Partial excision. Dyspnoea returned in three weeks. Sudden death. No autopsy. 
Tuberculous granulation tissue. 

Arnd, 1912, I. — A woman of fifty-three years. Past history of goitre for many 
years. Caseating tuberculosis found in an adenomatous goitre. 

2. A man of thirty-two years. Goitre for thirteen years. Marked enlargement of 
the thyroid gland in six months. Enlarged glands in the neck. Colloid goitre with 
tuberculosis. 

3. A woman of thirty-five years. Had had a goitre for years. Colloid goitre 
with tubercles. 

ScHONBERG, 1918, 36. — ^A woman of forty years. An autopsy of generalized miliary 
tuberculosis, apparently primary in bronchial lymph-nodes; chronic caseating tubercu- 
losis of the thyroid. 

Uemara, I9I7> 43- — Examined 1400 thyroids after thyroidectomy. Twenty-four 
cases showed tuberculosis in adenomatous goitre. Of these there were 20 women with 
an average age of 32.4 years and 4 men, average 27.5 years. In all these cases, except 
one, the tuberculous element was of minor importance. He reported 3 cases of 
Basedow’s disease, two of which contained miliary tubercules and the third moderate 
caseating tuberculosis, and 3 cases which he considered of primary tuberculosis. 
These are: 

1. A woman of thirty-nine years with great enlargement of the thyroid, apparently 
following influenza — tuberculous granulation tissue. 

2. A man of forty-six. Thigh amputation short time previously for tuberculosis of 
bone. In three weeks acute swelling of thyroid gland with extreme dyspncea requiring 
tracheotomy. 

3. A woman of forty-three years. Goitre for a long time. Treated with iodine. 
Moderate ceaseating tuberculosis. 

Mosiman, 1917, 25. — I. A man of twenty-three years. Symptoms of hyperthy- 
roidism eleven months. Followed in a few months with increase in size of the neck. 
Moderate hyperplasia, tuberculosis, and lymphoid tissue; definitely isolated, conglomerate 
tubercles in a portion of the gland. 

2. A woman of twenty-nine years. Past history of pleurisy. Signs of hyperthy- 
roidism for one year. Colloid goitre with calcified adenoma and tuberculosis ; tubercles 
in one section in many fields. 
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3 A woman of eighteen years. Two months signs of hyperthyroidism and slight 
swelling of the neck. Hyperplasia plus tuberculosis; diffusely scattered tubercles m a 

the growing swelling of the thyroid gland m 

eight weeks. Sarcoma plus tuberculosis; scattered tubercles. 

5 A woman of twenty-five years. Signs of exophthalmic goitre one year. Hyper- 
plasia and tuberculosis; encapsulated minute tubercles densely packed together and 
separated by compressed thyroid follicles. 

6. A woman of twenty-four years. Signs of hyperthyroidism seven years. Hyper- 
plasia and miliary tubercles. , nr- 

7. A W'oman of thirty-eight years. Hypcrtliyroidism for nine months. Micro- 
scopically an adenomatous goitre with considerable tuberculosis, 

8. A woman of forty-seven years. Clinical diagnosis; hypertonus. Colloid goitre 


with tuberculosis; conglomeration of tubercles in two small nodules. 

g. A woman of thirty-two years. Signs of hyperthyroidism in four months. 
Hyperplasia with adenoma and tuberculosis; conglomerate masses of tubercles with slight 
necrosis in a few sections. 

Plummer and Brooers, 1920, 27.— Report 7 operated cases, i. General symptoms 
for four years. B. M. R. plus 48 per cent. Pathological examination : Scattered areas 
of tuberculosis and extensive parenclij-matous hypertrophy. 

2. General symptoms for ten months. B. M. R. plus 87 per cent. Pathological 
examination as in Case I. 

3. General sjTnptoms for two years, B. M. R. plus 26 per cent. Pathological 
examination — extensive tuberculosis, slight parenchymatous hypertrophy in a fair degree. 

4. General sjTnptoms for one year. B. M. R, plus 21 per cent. Pathological exami- 
nation — extensive tuberculosis. Slight parenchymatous hypertrophy and great destruc- 
tion of the gland, 

5. General, symptoms for one year. Thyroid three times normal size, hard and 
slightly nodular. Pathological examination — as in Case IV. 

6. General s3'mptoms for two years. A very hard tumor in the left lobe. Patho- 
logical examination — tuberculous destruction as in Case IV, but more parenchy- 
matous hypertrophy. 

7. Enlargement of the thyroid gland for one month. At operation a small, hard 
tumor pressing on the trachea was found. Pathological findings — as in Case IV, except 
no parench3Tnatous hypertrophy. 

Rendlemax and Marker, 1921, 32. — A woman of twenty-two years, who had had a 
discharging sinus in the neck in earlier life, had gradual thyroid enlargement with slight 
dysphagia for ten months. B. M. R. minus 18 per cent. Pathological diagnosis : Diffuse 
non-caseating tuberculosis of the tliyroid. Myxoedema developed after a sub-total 
thyroidectomy. 

Aubriot, 1925, 2.— A woman of fifty-two years. Walnut-sized, painless thyroid 
tumor ten years. Development of hen’s egg-sized semi-hard, slightly movable mass in 
thyroid m several months. Painful. Dyspnoea at night. Palpable cervical lymph- 
glands. Signs at left pulmonary apex. Sub-total thyroidectomy. Uneventful recovery 
iuherculous granulation tissue without caseation. 
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SHOULD THE GALL-BLiUJDER BE REMOVED 
WITHOUT DRAINAGE ? 

By Owen H. Wangensteen, M.D. 

' OP Minkeapolis, Minn. 

raoM THE DEPABiMn-sr or Bunar.nv or Tur. UNivmsiTr or min-.vrsota 

As ILLUSTRATIVE of Uic concUtsioiis prcsciitcd in the follmying paper, a ease record 
IS herewith submitted: a woman, fifty years of age, was subjected to operation at the 
Hospital of the University of Minnesota, January i8. 1926, with a diagnosis of chronic 
gall-bladder disease. The gall-bladder was exposed January 20 thorough a si.x inch 
mid-rectus incision. The gall-bladder was removed with facility The operative pro- 
cedure was unusually easy and there was no oozing or trauma to the liver. Feeling that 
the case was well suited for the omission of drainage, I closed the incision without the 
insertion of any drain. The gall-bladder was removed hy the subscrous method and the 
stump of the cystic duct was buried in the split hepatoduodenal ligament. 

The convalescence of the patient was smooth and uneventful till the evening of 
January 26, 1926, at which time slight icterus was noted in the sclera. On the morning 
of January 27, 1926, the patient looked and felt well. During the day, she complained of 
occasional pain through the right upper abdomen. At 5 f-M*, severe generalized abd0tnin.1l 
pain had developed. The abdomen had become quite distended, and universally tender, 
but without marked rigidity. At 8:30 r.M. the patient's condition w.as alarming. She 
was evidently in marked shock. The pulse was irregular .and rapid, the radial rate 
averaging 160 beats per minute. The respirations were shallow and rapid ; the patient's 
skin w'as moist with a cold clammy sweat. The blood pressure w.is 85 systolic and 62 
diastolic. A provisional diagnosis of leakage of bile * from the stump of the cystic duct 
was made. Operation, however, was out of the question. Because of the irregular 
heart action, transfusion was deemed unwise. Morphine gm, 010 was given subcutaneously 
and hypodermoclysis of normal salt solution was started. Six c.c. of digitan and 2 c.c. 
of pituitrin were given hypodermically during the night. Thirty-five hundred c.c. of 
.9 per cent. NaCl was taken. 

The next morning the patient’s condition was somewhat improved. She had recovered 
from shock, but the pulse was still weak and irregular, about 130 in rate. The temperature 
was 99.6 F., and respirations were 28 per minute. The abdomen was moderately distended 
and dull to percussion in both flanks. Tlic patient did not complain of much pain. On 
January 29, 1926, a very definite jaundice was present and the urine showed considerable 
bile pigments present, as well as many granular casts and an occasional white blood cell. 
The patient’s condition was much the same. Vomiting occurred from time to time. 
On January 30, 1926, when the dressings were changed, a discharge of bile was noted 
from the wound. The edges were spread with forceps and about 1500 c.c. (estimated) 
of bile colored fluid gushed forth. 

The stools at this time were acho lic. A rather free drainage of bile from the 

• absorption of the toxic bile salts. Cultures of the bile 

m the gall-bladder were made at operation and were negative for bacteria. No calculi 
were present m the gall-bladder, but the wall was' thickened and microscopically definite 

was present. The bile of most diseased gall-bladders 
tion difficult of demonstration, and on animal innocula- 

sterile 7 considered 

inflamprl u ^ peritoneal space and that from an acutely 

aiTbtSe'Sff- This phase of the problem has been dealt tvith ta 

aetaii by the author m another paper of this journal.™ 

831 



OWEN H. WANGENSTEEN 


incision occurred continuously,- necessitating frequent changes of the dressings. Follow- 
ing this escape of bile, the patient felt and appeared much better. The pulse again became 
regular. A few days later, however, the patient complained of increasing^ weakness, 
inability to eat, and appeared listless. Beginning on February 7, 1926, the bile escaping 
through the incision was collected in a bottle and given to the patient by stomach tube 
for 5 days, but without much improvement. 

On February 12, 1926, the patient was able to sit up on a chair, and from then on 
the improvement was rapid. On February 20, 1926, bile could easily be demonstrated in 
the feces, and the leakage through the incision was almost negligible. She ate well and 
felt much stronger. On March 13, 1926, the patient was discharged well. 

The advocates of dispensing with drainage after cholecystectomy have 
in mind naturally the advantages which accompany its omission, viz.: (i) 
Diminution of adhesions. (2) More rapid healing and a shorter convales- 
cence. (3) Lesser danger of hernia. The chief deterrents to the general 
adoption of the method have been the danger to life through the escape of 
bile, hemorrhage, and infection. 

That the danger of bile leakage is real following cholecystectomy, how- 
ever, there can be no doubt. Finsterer,’^® Haberer and Heidenhain have 
each observed instances following intentional or inadvertent early removal 
of drains in which bile escaped into the peritoneal cavity and caused the 
death of the patient. Walzel reports three cases that died of bile peritonitis 
in which drainage was employed. In two the peritonitis was diffuse, in the 
other local. The cystic duct was well occluded. Whether death was due to 
inadequate or too early removal of the drains is not stated. Holman says : 
“ Several unfortunate experiences have been called to my attention in which 
patients died following cholecystectomy with symptoms of peritonitis. At 
necropsy the abdomen was found filled with bile and the cystic duct was wide 
open.” No mention is made whetlier drainage was employed. Haberer*® 
who practices peritonealization of the cystic duct stump has had occasion, 
himself, to reopen the abdomen 36 hours later because of biliary leakage 
when drainage was omitted. The cystic duct was intact ; the leakage occurred 
from a small aberrant bile duct. Laewen, according to Burckhardt,^^ has 
had the same experience. Fortunately these patients recovered. Similar 
instances in which the patients recovered have been recorded by Schulz,®^ 
Vorschutz,®^ and Hilgenberg.*® Orth reports the successful outcome after 
relaparotomy in another instance following cholecystectomy in which drainage 
was omitted. The ligature on the cystic duct, Orth states, had slipped off. 
Marquardt and Naegeli each report two instances in which omission of 
drainage necessitated laparotomy because of leakage from the cystic duct. 

Unfortunately, the outcome is not always so favorable. Beer ^ states 
that one of his assistants saw three such fatal cases in Berlin some fifteen 
years ago, in which at autopsy on the day following operation bile was found 
in the free peritoneal cavity. Witzel states in a letter to Kehr that he had 
done 500 cholecystectomies in which drainage was omitted with only one 
mortality, but death in this instance was due to the escape of bile into the 
peritoneal space. Kocher,^® Heidenhain,®® Franke,*^ Grekoff,*^ Walzel,®® 
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Martin.” Hollenbach,” and Morian,"' report similar occurrences in which the 
outcome was lethal due to the escape of bile when drainage was omit e . 
Enderlen” says that he knmvs of five such cases operated on by Swuss 
surgeons, and Finsterer states that several similar instances not reporte 
have occurred in Vienna. Scheele «« states that three other such fatahtics are 
Icnown to Heidenhain. Dr. A. C. Strachaucr«» has told me of a like occur- 
rence in his own practice, in which relaparotomy failed to save the patients 
life. Dr. S, Marx White informs me that he has seen three such instances 

in consultation, all of which were fatal. 

It has probably been the experience of most surgeons that bile occasionally 
appears on the dressings following cholecystectomy when drainage is 
employed. Blalock^ states that in a series of cases in which cholecystectomy 
was performed at the Johns Hopkins Hospital by different operators, that 
bile drainage was noted in 38 per cent, Cignozzi ’= stales that despite double 
ligature of the cystic duct some bile leakage occurs in about 30 per cent, of 
cholec3^stectomies. Undoubtedly these figures arc higher than the experience 
of most men would indicate. It has even been suggested that this escape 
of bile is due to the drain itself, but in the light of the instances reported 
where no drainage was employed, this intimation is without significance. 

There are three causes operating that can adequately account for the 
leakage of bile following simple choIcc)'Stcctomy, barring technical errors and 
injury to the normal bile ducts. When bile appears on the dressings soon 
after cholecystectomy, its cause may be sought in the severance of small 
anomalous ducts not recognized at operation of the character recently 
described by Holman and Hotz,"*® or to trauma to the liver bed and oozing 
of bile from small bile canaliculi. The bile that escapes seven to eight days, 
or longer, after simple cholecystectomy is in all likelihood due to an insuffi- 
• cient occlusion of the cystic duct. The escape of bile that occurred in my 
patient was probably due to this cause. The suggestion that this leakage of 
bile is due to the drainage employed, the drain in some manner loosening or 
displacing the ligature on the cystic duct, is not tenable. Likewise, the pres- 
sure of the bile flow in the common bile duct is inadequate to account for the 
leakage from the cystic duct. The more likely cause for the insufficiency of 
the cystic duct after ligation, I believe, lies in the explanation that the ligature 
cuts through the cystic duct; necrosis of the duct occurs and in consequence 
thereof bile escapes. Occlusion of tlie cystic duct by a ligature is not to be 
compared with that of an artery. In the latter, death of the arterial wall is 
brought about by pressure or by the ligature cutting through the arterial 
wall. Hemorrhage does not obtain, because even though intimal union may 
not occur, a quick organization of the protecting thrombus and the necrotic 
arterial wall takes place.^ In the case of the cystic duct, however, there is no 
such protective mechanism to guard against the leakage of bile while the 

repaired. Similar escape of urine from 
a divided ureter is occasionally observed after ligation.'*^- “ 

Buchbmder and Holman have failed to observe leakage of bile from 
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the cystic duct in the dog when the gall-bladder is removed without drainage. 
But Holman’s observation, that in seven of twelve dogs in which he ligated 
the cystic duct with two silk ligatures one centimetre apart, that small cysts 
were found located between the two silk ligatures, throws considerable light 
on the process of repair in a severed bile duct. It would also tend to show 
that too many ligatures do not insure safety but on the contrary make the 
danger of the escape of bile more actual because of the greater necrosis in 
the duct wall. 

In consequence of the anxiety to close the abdominal wall without drain- 
age, and in recognition of the inadequate protection against bile leakage even 
when the gall-bladder fossa and cystic stump are covered by the leaves of the 
hepatoduodenal fold, a number of novel methods have been suggested for 
treating the treacherous cystic duct stump. Doberer recommends ampu- 
tation of the cystic duct high up and implantation of the distal end into the 
lumen of the duodenum. Hofmeister has buried the distal portion of tlie 
cystic duct in the duodenal wall. Stettin fashions a peritoneal flap to cover 
the stump of the cystic duct. Burckhardt and Plenz bury it in the freed 
round ligament. Hilgenberg buries the distal end of the duct behind the 
posterior parietal peritoneiun. Rotter and Goldman have recommended 
folding the cystic duct on itself and tying the duct twice before suturing the 
hepatoduodenal ligament over it. Hoffman ties the cystic duct itself 

in an autoplastic loiot by freeing it from the adjacent tissue until a single 
knot can be tied on the duct with the aid of an instrument. He prefers, 
however, to leave a drain down to the remaining portion of the duct. 
C. H. Mayo has practiced the method of leaving a few strands of catgut 
to project down through the wound to the end of the duct. 

No one would argue that the employment of drainage has not certain 
disadvantages. But in view of the inadequacy and risk of its omission, the 
practice of employing drainage is peremptory. The aversion to its use in 
cholecystectomy that has arisen out of the adhesion stimulating property of 
drainage is not well founded. The choice of a drain is naturally of great 
importance. The employment of tamponade in the form of a gauze pack or 
the use of hard rubber tubes is superfluous. A gutta percha tissue drain 
(Penrose drain) inserted down to the stump of the cystic duct is adequate. 
If then, this drain is led out through a stab wound lateral to the incision, the 
delayed healing of the wound and danger of hernia is probably no greater 
than if the wound is closed with the omission of drainage. 

It has probably come within the experience of every surgeon to open an 
abdomen, the seat of a fairly diffuse peritonitis, and to find subsequently 
when the abdomen is reopened at a later date, that no signs of a previous 
inflammation exist. And again it has probably been most everyone’s lot to 
find difficulty in even entering the peritoneal cavity after a previous clean 
procedure done with a minimum of trauma. No doubt there must exist an 
individual factor in the formation of adhesions. Certainly the employment 
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of a gutta percba drain is less conducive to adhesion building than is the 
trauma of the operative procedure, no matter bow carefully done. 

Scliulz.*’^ BIczingcr-’ and Hofmeister have each bad to reopen the 
abdomen after cliolccystcctomy wlicn drainage was omitted liecause of a 
lijematoma that formed in the fossa Ijcncatb the liver. Is it tiol possible that 
with the exhibition of a drain tliat can give vent to the secretions that may 
collect in the gall-bladder bed, that adhesion formation may be even less likely 
than when drainage is omitted ? Hartlung and Kebr have both bad occa- 
sion to rcopcralc when the gall-bladder had been removed without drainage 
and found extensive adhesions in the upper right quadrant of the abdomen. 
They express themselves in favor of .Mich an opinion. Yates ‘‘ in advocating 
drainage frankly states that "The amount of peritoneal irritation v.-ill be 
lessened liy the use of a drain." The too early removal of the drain is also 
to be deprecated. Some cnijiloy drainage for only z.\ to 72 hours. 'Fliis 
type of drainage would take care of leakage from an unrecognized anomalous 
duct or injury to the liver bed, hut would be of no .avail should later the 
C3*stic duct ligature prove insuflicicnt. A. number of fatal instances from 
such a cause have been enumerated above. Kehr'’* states that the drain 
should be left in about tAvclvc to fotirtcen days. When Mahercr -• thinks 
drainage indicated this has also been bis jiraclicc. At the University Mos- 
pital, the custom has been to leave the dr.ain undisturbed for about eight 
days, then within the next three or four days to remove it gradually. 

Certainly the omission of drainage following cholecystectomy is a hazar- 
dous procedure. Haberer statc.s that he is glad to .'^ce his assistants employ 
drainage when the gall-bladder is removed. Moynihan says: "I never 
close the abdomen without a drain, though in the days of my adventurous 
youth I often did so." Crilc believes the employment of adequate drainage 
to be of paramount importance in cholecystectomy. Kehr states that he has 
had occasion to change his mind about many things in gall-bladder surgery, 
but has never yet h.ad the courage to close the abdomen without drainage 
following cholecystectomy. Enderlcn says that “ in the fear of God and 
the peritoneum," he is wedded to its use. Enderlcn credits Denver wth 
the statement that he who removes the gall-bladder without drainage, " would 
fill our cemeteries with gravestones with this inscription : ‘ Died following 
cholecystectomy without drainage.' " 

.SUMMxVRV 

The so-called ‘ ideal cholecystectomy ” is not a safe procedure. An 
instance of its practice in which drainage was omitted is cited, the out- 
come of which was favorable following the spontaneous escape of a large 
quantity of bile through the abdominal inci.sion. Numerous instances arc 
reported where relaparotomy was necessary because of bile leakage when 
drainage was omitted. A still greater number died because of the escape of 
lie and the failure to drain. The leakage of bile may be early or delayed, 
ihat occurring soon after removal of the gall-bladder is due to injury to the 
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liver bed or severance of small aberrant bile ducts. The delayed escape of 
bile is occasioned by insufficiency of the cystic duct occlusion. Drainage after 
cholecystectomy is imperative. It is a safeguard and does no harm. 
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the patient in the excellent class, but in which the result is, from the surgical 
standpoint, considered a satisfactory one. 

The cases are classed as unsatisfactory chiefly from the story given by 
the patient of his condition following the operation. Many of the cases so 
classified have little on physical and X-ray examination to justify many of 
the complaints which these patients have, but it has been our feeling that 
some distinction had to be made and in the long run we could strike a better 
average by keeping to the above three classes rather than by making a more 
elaborate classification. After all, the patient must be considered and his 
complaints are an index of the benefit derived from the treatment. 

Our death rate may seem high, but if the deaths are analyzed, it will be 
evident that the outcome could not be improved, considering the character 
of the case in question and the condition of the patient at the time he entered 
the hospital. 

During the period given belong 482 cases of gall-bladder disease have 
been submitted to surgical treatment. Of these 482 cases, 400 cases were 
submitted to cholecystectomy and 82 to cholecystostomy. 


Results 


Excellent 

Satisfactory . 
Unsatisfactory 
Dead 

Not found ... 


Cholecyiitcctomy 


203—50.75% 

112—2870 

30— 7-50% 
39— 9 - 75 % 
(29—7.2%) 
16—4% 


400 — 100% 


Cholecystostomy 

32—39.02% 

20—24.39% 

13— 

13— 

(8-9.7%) 
4— 4.87% 


82— 99.9870 


From the above, 78.75 per cent, of the cases of cholecystectomy have 
given a satisfactory surgical result, that is, the patient has been cured. 
Sixty-three and forty-one hundredths per cent, of the cholecystostomy cases 
also come under the same category. There is a higher group of unsatisfac- 
tory cases in the cholecystostomies, and as would be expected a higher mor- 
tality, because that procedure was used in the poorer surgical risks. 

In analyzing the deaths in the list of cholecystectomies, two of the cases 
died at home before the three-month period after leaving the hospital, .of 
conditions not known but which the family stated had come from the 
operation. 


Of the 37 cases which died in the hospital : 

3 died of carcinoma of the gall-bladder. 

5 died of shock. 

7 died of peritonitis. 

1 died of cause not known. 

6 died of pneumonia and broncho-pneumonia. 

2 died of pulmonary embolism. 

I died of carcinoma of the stomach, 

I died of acute nephritis. 

I died of acute pancreatitis. 
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The age incidence of the onset of gall-bladder symptoms is also interesting 
in that more than half the cases had symptoms of gall-bladder disease before 
•the fortieth year, and in many of the cases over forty, the history gave 
digestive disturbances for many years before the onset of symptoms suffi- 
ciently definite to cause the patients to seek medical advice. That is our 
cases show an earlier age incidence than that given for gall-bladder disease. 
The youngest case had symptoms at the eighth year, and was operated upon 
when a little over ten years of age and a large stone removed with a 
pathological gall-bladder. 

The intercurrent diseases or conditions found and treated were : 


Fibromyomata of the uterus 33 cases 

Salpingitis, chronic 9 cases 

Salpingitis, acute i case 

Appendicitis, chronic 105 cases 

Appendicitis, acute i case 

Abscess, pelvic i case 

Abscess, tubo ovarian i case 

Oophoritis i case 

Endocervicitis I case 

Endometritis i case 

Pregnancy, tubal 4 cases 

Hernia, umbilical 6 cases 

Hernia, inguinal 2 cases 

Ovarian cyst 7 cases 

Retroversion and retroflexion of uterus 6 cases 

Intraligamentous cyst 3 cases 

Non-rotated cjecum i case 

Pancreatitis, chronic 26 cases 

Pancreatitis, acute i case 

Ventral hernia 2 cases 

Harris band 8 cases 

Diverticulum of the duodenum i case 

Duodenal fistula i case 

Cirrhosis of liver 2 cases 

Interstitial hepatitis 2 cases 

Lipoma 2 cases 

Cervical polyp i case 

Carcinoma of stomach i case 

Perforated ulcer of duodenum 3 cases 

Pyloric stenosis 2 cases 

Splenomegaly 2 cases 

Jackson’s membrane 4 cases 

Myosarcoma i case 

Riedel’s lobe of liver i case 

Echinococcus cyst of liver I case 

Angioma of ileum i case 
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CANCER OF THE SIGMOID ^VND RECTUM IN CHILDREN 

AND YOUNG ADULTS 
By J. H. Clark, ALD. 

OF rillLADKLFHU, Pa. 

rilO.M TIU: L\IK)!l\T()HV OI' TIIK 8\MAIUTAN HOSPITAL, PH ILAHELPHU, PA. 


IMaliGiNaxt epithelial growths of the sigmoid and rectum are not unknown 
in children and adolescents, as a glance through the literature will show. To 
date there have been reported 51 cases of carcinoma in this location under 
twenty years of age. To these may he added the following case: 


H. L., male, aged sixteen, entered tlie Samaritan Hospital, March 8, 1924, com- 
plaining of pain in the sacroiliac region and lower abdomen. This was first noticed about 
six months previously, but has since become worse. 

Past History . — Three years ago patient was operated upon for an inguinal hernia. 
During the summer of 1923 he suffered from bleeding hemorrhoids (patient’s diagnosis). 
He again underwent an operation for a recurrence of the hernia in November, 1923, 
Since then the pain has been more severe. 

Pli.vsica! exainiii.ation revealed a soniewliat emaciated young man of pallid appearance. 
Tlie chest was negative. Tlierc was no tenderness, rigidity or distention of the abdomen. 
Along the course of the descending colon, enlarged glands could be palpated. Examination 
by the neurologic, rontgenologic and urologic services revealed nothing locally to account 
for the pain. Urinalysis and Wassermann reaction were negative. Blood count showed: 
Hremoglobin, 35 per cent. (Dare); red blood cells, 2,360,000; white blood cells, 6400; 
polymorphonuclears, 67 per cent. ; lymphocytes, 30 iter cent. ; mononuclears, 3 per cent. 
Coagulation lime by the Boggs-Brodie method was four and a half minutes. Stool was 
strongly positive for occult blood. Proctologic examination by Dr. H. Z. Hibshman on 
March 10, 1924, showed that on the posterior part of anus, there was evidence of an old 
infection, now healed. No new growths found. The descending feces were dark in 
color and contained mucus. The odor suggested malignancy, which was thought to be 
the cause of the bleeding rather than tuberculosis. Palpation indicated a nodular con- 
dition along the pelvic and descending colon. Pre-operative diagnosis — Tabes Mesenterica. 


The abdomen was opened by Dr. W. W. Babcock on March 12, 1924, with the 
following pertinent findings: There was a mass of calcified and degenerated glands, the 
size of a fist, at the brim of the pelvis ; also an annular constriction of the sigmoid at the 
level of the pelvic brim, adherent to a loop of ileum. Colostomy was performed and a 
small piece of indurated tissue removed for examination. Following the operation the 
patient gradually weakened and died three days later from asthenia on March 15, 1924. 
Permission for necrops}' was denied. 

Pathological Report . — Specimen consists of small bits of tissue, some having a cover- 
ing of mucous membrane about i mm. in thickness, overlying a rather dense layer, 
composed of bands of translucent and opaque firm tissue, about 0.5 cm. in thickness. 
There are also small spherical bodies composed of tough outer capsules and chalky 


centres. Microscopic section shows a mucous membrane with a hypertrophic and catar- 
rhal epithelium infiltrated with polymorphonuclear leucocytes. In places the normal 
asal location of the nuclei is disturbed. As the muscularis mucosa is approached in these 
areas, the epithelial cells change from columnar to spherical in type with open vesicular 
nuclei and distinct nucleoli, and the regular tubular gland formation is lost (Fig. i). 
n these same areas there is a penetration of the submucosa by the epithelial cells, where 
t ey lie in solid strands and masses and imperfectly hollowed out glandular acini (Fig. 2). 
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These nests of epithelial cells form a distinct mass, quite completely filling the submucosa 
in one area and beginning to infiltrate the muscular coats. They also show some poly- 
morphonuclear cellular infiltration. The extra-muscular tissue shows only perivascular 
round cell infiltration. The small spherical bodies show a hyalinized connective tissue 
capsule, with practically no cellular elements and a central amorphous hematoxylin stain- 
ing mass. Diagnosis. — Carcinoma Sigmoid. Calcified tuberculous lymph-glands. 


Incidence . — In 1865 Steiner ^ quoted Henning as having found only 12 


cases of c a r- 
c i n 0 m a in 
1,000,000 liv- 
ing children 
under fifteen 
years of age; 
6 between the 
ages 0 E five 
and ten years 
and a like 
number be- 
tween ten and 
fifteen years. 
W einlechaer - 
reported 18 
cases of carci- 
noma in chil- 
dren under 
fourteen years 
of age, in a 
series of 5^79 
cases. Feld- 
ner,^ however, 
in 914 cases 
of carcinoma, 
only encoun- 
tered 3 in chil- 
dren up to 
sixteen years. 
Bernouille,^ 

in 1907, in reviewing 50 carcinomas of the digestive tract under twenty years, 
found 29 in the sigmoid or rectum, many, however, were not verified 
microscopically. The following year, Philip ® collected 390 cases of carci- 
noma in childhood, of which number he felt only 87 were genuine. The 
incidence in the digestive tract was 46 per cent., although the sigmoid was 
affected in only 5.4 per cent. In iii cases the large bowel was involved 
28 times, 7 of which were in the sigmoid. Pennington,'’ from statistics com- 
piled in 1921. found 40 carcinomas of the rectum under twenty years in 
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Fig. I. — Low power microphotograph. Note irregularity of tubular glands in upper 

left centre. 









CANCER OF RECTUM IN CHILDREN 

-174 cases of cancer of the rectum. Phifer/ in 1923, carefully reviewed the 
Hterature and tabulated 49 cases of carcinoma of the rectum and sigmoid 
under twentv years of age. the large majority of which were microscopically 
verified. To these he added another case. In the literature since then I have 
been able to find onlv one additional case of epithelioma of the rectum in a 
child three years okh reported by Lasnier.^ in 1923, bringing the total up to 

52 cases, in- 
eluding the 
one reported. 

Discussion. 

— Although 
no CO m m o n 
etiological 
factor was 
observed in 
the cases re- 
viewed, the 
possibility of 
a tuberculous 
ulcer offering 
a point of 
chronic irrita- . , 

borne in mind 
in the case re- 

s y m p t o ms. 
while often 
indefinite and 
varying, de- 
pending upon 
the location 
and amount 
of ulceration, 
are neverthe- 
less of suffi- 
cient localiza- . 

tion to warrant careful analysis and examination. Contrary to tie ru e, 

adult carcinomas, pain seems usually to be the earliest symptom. 1 ns ma} 
general or referred to the lower abdomen. Painful defecation is quite com 
in conjunction with constipation ; tenesmus on the othei hand, is moie 
quent with diarrhoea. The former seems to be the commoner finding, no 
infrequently leading to absolute obstruction of the bowel, lesultin,, in an a 
surgical abdomen. This latter seems to be more fiequent with carci 
involving the sigmoid. At some stage of the disease melena almost a wai s 
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Fig. 2. — Low power microphotograph, showing nests of epithelial cells 

muscularis mucosa. 
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occurs. This may vary from the occasional passage of small amounts of 
blood mixed with mucus, to a sudden sharp hemorrhage of bright red blood. 
In the case reported, the blood passed was ascribed to bleeding hemorrhoids. 
Rectal palpation occasionally furnishes positive evidence and should always 
be resorted to, for Pennington, in 1670 cases, found the growth 1250 times 
in the ampulla and 178 in the anal canal, both within reach of the examining 
finger, the remainder being higher ujd in the recto-sigmoid jDortion. In the 
present case the peculiar odor of the feces was the sole lead to the belief in 
the presence of a carcinoma. 

The prognosis is bad and treatment offers but little help, because the 
diagnosis is rarely made, only eight times in the reported cases, the age of 
the patient generally excluding the idea of cancer, and because the disease 
progresses so rapidly in the young, usually not persisting more than seven 
or eight months after the establishment of symj^toms. Quite commonly a 
terminal acute ileus necessitates palliative surgical measures only, for the 
relief of absolute obstruction. Unfoitunatel}'' most cases are in a poor ph3rsi- 
cal condition when and if the true diagnosis is made and are consequently 
poor surgical risks for extensive operative procedure. Of the 52 cases 
reported, the present one included, 19 wete operated upon, including 2 
biopsies. There were 1 1 operative recoveries with 5 deaths within two weeks. 
Three others died ten months to two years later, leaving only three actual 
recoveries. The operative measures preferred for cases in a fair general 
state are the ones usually employed in such conditions, namely, colostomy and 
resection of the growth and involved bowel. 

Summary . — A case of carcinoma of the sigmoid in a boy sixteen years of 
age is reported, being the thirteenth case on record at this age and in this 
location and bringing the total number of recorded cases of cancer of the 
rectum and sigmoid under twenty 3'ears of age to 52. 
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should have a limited application in the surger}' of appendicitis, and even the 
use of gauze partially protected as in the “ cigarette drain ” is debatable. 
Hard unyielding rubber and glass cannot be compared to the soft, pliable, 
pure gum black rubber tubing which not only acts as effectively and as ade- 
quately, but exerts the minimal amount of pressure on the intestinal walls. 
In fact it is considered good procedure to protect compromised bowel by the 
insertion of rubber dam between it and the tube. 

Another fact of extreme importance is the treatment of the appendix 
stump. Two common methods are in vogue: one is the inversion or burying 
of the appendix stump, the other the “ simple drop ” method, used almost 
routinely at the Mt. Sinai Hospital. A purse-string suture reinforcing an 
appendix stump is no guarantee against an intestinal leak, in fact it may 
abet it, for with the strangulation of a certain amount of blood supply and 
the added pressure of post-operative distention conditions are ideal for tissue 
destruction. Not infrequently, in passing the purse-string, a ciecal blood- 
vessel may be inadvertently pierced forming a hsematoma, an excellent 
medium for bacterial activity. More rarely an inverted infected stump 
results in an abscess of the cjecal wall with subsequent perforation. 

The “ simple drop ” method, in which the ligated stump after thorough 
carholization, is dropped into the free peritoneal cavity, is a fairly rapid and 
simple procedure. It appears crude but the low incidence of fecal fistula 
following its use bears witness to its efficacy. 

The diagnosis of a fecal fistula rarely presents difficulties. The discharge 
of gas bubbles and faeces through the abdominal wound are pathognomonic. 
It should be borne in mind, however, that the odor and appearance of a dis- 
charge, generated by a fascial slough, may simulate this condition quite 
closely. The diagnosis of fistula may easil}'^ be confirmed by oral feedings 
of insoluble carmine crystals or charcoal in capsules and recovering this 
foreign material in the dressings ; or, by enemata. 

When once the diagnosis of a fistula has been established, every effort 
should be made to prevent further necrosis of the bowel wall. Drainage 
tubes should be shortened or removed as soon as is possible, and if this is not 
feasible under the circumstances, tubes of softer, and smaller calibre should 
be substituted. The skin about the wound should be adequately protected 
with a suitable ointment or paraffine dressing from the irritating effects of 
the feculant discharge. If this is copious, thin and watery, it might be 
controlled by continuous suction drainage. If the discharge is thick the 
wound should be dressed almost hourly. The diet should be constipating, 
unless definite contra-indications are present, and fluids by mouth should be 
restricted. Fistulse as low as these in the intestinal tract really threaten the 
life of the patient by inanition. In this series of 2841 cases it was not the 
direct cause of a single death. As a matter of fact in some cases, compli- 
cated by intestinal obstruction, a fistula is often a life-saving measure by 
establishing automatically an efficient ileostomy or csecostomy. 
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The majority of these fistuke occur within the first two weeks, from the 
seventh to the fourteentli day after operation. Fifteen developed in the first 
week, twelve in the second and three in the third. The fistula: which made 
their appearance early took longer to heal than those which developed later, 
those occurring tlie first week usually drained for two, while those which 
discharged the second week invariably closed within a few days. 

It is not without intere.st to note that one-third of these fistulse developed 
in the first decade of life, and tliat sixty per cent, occurred before the age 
of twenty-one. This in itself means nothing, because after all appendicitis is 
a disease of the young, hut the great natural reparative ])Owers of youth may 
he one of the important factors causing the si)ontancous cure of most uncom- 
plicated fistuke. 

Provided there is no mechanical reason, such as a lip fistula, or obstruction 
distal to the intestinal o])cning, the majority of fecal fistulre of appendiceal 
origin will heal spontaneously. One fistula which drained for two months 
closed spontaneously without oj)erative interference. This certainly should 
convince the skej)tical opponents of ])rolonged conservative treatment. Sixty 
per cent, of the cases in this series healed with conservative treatment and 
only twelve per cent, needed operative interference. Ten per cent, either left 
the hospital against advice or were discharged to continue their treatment in 
convalescent homes with instructions to return to the hospital at some future 
date should operative repair he necessary. 'J'welve per cent, of the patients 
with fistula: died of some other more direct cause. 

Of the four cases subjected to surgical interference three had been given 
a fair trial of prolonged conservative treatment. One case, however, was 
operated upon seven days after the primary a])pendectomy. This was a 
patient with a severe peritonitis who was extremely ill, and inasmuch as the 
fistula presented in the wound an attempt was made to close it by simple 
suture. The patient died one day after the operation. The other three cases 
left the hospital well ; one was cured by an ileocolostomy with resection of the 
terminal ileum and ascending colon, the second by resection of the ileum 
with end-to-end suture anastomosis for ileal fistula, and in the third case 
the sinus tract was dissected to the ccecum where its base was inverted by 
purse-string suture. 

CONCLUSION AND SUMMARY 

1. In a series of 2S41 consecutive cases of acute appendicitis i.i per cent, 
developed fecal fistulie. 

2. Fecal fistuke are most frcc|uently seen in cases of acute gangrenous 
appendicitis and abscess. 

3. Rough surgical manipulation and improper drainage materials con- 
tribute to the formation of appendiceal fecal fistulie. 

4. The incidence of appendiceal fecal fistulse appears less with the 
simple drop ” method than with the inversion of the appendix stumi:, 
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5. When fecal fistulse are once established drainage tubes should be 
shortened or removed if feasible, or ones of smaller calibre should be 
substituted. 

6. The great majority of fecal fistulse of appendiceal origin will heal 
spontaneously if treated conservatively. In this series only twelve per cent, 
were subjected to surgical interference. 

The author wishes to express his thanks to Dr. Edwin Beer, Dr. A. A. 
Berg, Dr. Charles Elsberg, Dr. Howard Lilienthal and Dr. A. V. 
Moschcowitz for permission to review the cases of acute appendicitis occur- 
ring on their respective services. 
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POST-OPERATIVE (JAS RA(TEIA'S INEEC'riOX 01' iHE 

ARDOMIXAE WAEl/ 

By Di'.i.i. D. Buti.ku. AEO. 

<ir SvYiir.. l’.\. 

ri.i.unv IN -ni.'.im. iiin ii.tiii ht i-x'Mu ll<•'l•lrM. ^lil iiiiiir. ci.ivn-t 

Gas bacillus infection of the alKloininal wall is a very rare complication 
following laparotomies. In spite of almmlant literature on the fecal anae- 
robes and infections caused by them, exletisive search has revealed only a 
few references to this particular comiition. its serious import when it floes 
occur, and the ajiiKarance of two cases at the Kohert I’acker Hospital, uitliin 
two years, have prompted ti study to determiiu* what risl^ of suih infeition 
besets the average jiatienl. 

In ibis discussion gas bacillus infecii<m includes .all infections c.uised lu 
fecal anaerobes, such as Bacillus teiani. B. Welchii. \ ibrian septitpie. B. tC'.le- 
matiens. B. tallox. B. sporogenes. B. hislolyticus. B. jnttrificus. etc. 1 hose 
mentioned arc the naesi frc(iuenily encountered anaerobic bacilli and climcally 
the most important. (B* this group B, Welchii is undoubtedly of prime 
importance. 

The Robert Packer llospit.al is situate<l itt an agricultural district. W ithin 
a radius of too miles there are only thirteen cities of 25.000 or more popu- 
lation. One-half or more of its patients are farmers or are engaged in out- 
door rural occupations. 'I'he frecjuency of anaerobes in such an environment 
should be greater than in the metroj^iditan districts. 'I'his i>resumpti()n is 
strengthened by the fact that during the ])eriod covered by this report there 
occurred, in addition to the cases already mentioned, live cases of tetatms 
and three cases of gas bacilhts infectifm of other ])arls as folbnvs: knee, 
arm and leg. Idowever, during the j^ast fifteen years of this hospital’s ])rcsent 
management, post-operative gas bacillus infection has occurred only twice in 
approximately 7000 laparotomies. 

In view of the known habitat of the fecal anaerobes, a study of the intes- 
tinal flora of this particular district was undertaken, even though similar 
studies had been made by other observers in other districts. A review of the 
other reports reveals many discrepancies. 

Dungeon and Sargent,’ in a study of the bacteriology on appendices in 
England in 1905, found no anaerobes. On the other hand. Lanz and d'avel - 
found bacillus oedematis maligni in 49 out of 139 cases of appendicitis. 
Under bacillus oedematis maligni they included various other anaerobes, 
mcludmg bacillus Welchii. Runeberg," in 190S, found bacillus \Velchii once 
m 14 cases of appendicitis. Hyde and Frederick’s Clini c in jMarburg.’t in 
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lyii, concluded that anaerobic bacteria were found in lOO out of 102 cases 
of appendicitis studied. Grigoroff “ found bacillus Welchii present nine times 
in 31 cases of appendicitis. Sinionds ” and Jennings' had similar results. 
Welch,® Flexner,” Wright,^® Stokes “ and others were able to isolate bacillus 
Welchii from 22 per cent, of peritoneal exudates following peritonitis. 

Winter,^- in 1899, was the first to describe emph5fsema of the abdominal 
wall after laparotomies, and reported two cases. Madalener reported two 
more cases, and claimed that the posture with the hips elevated was of pre- 
disposing moment in the origin of the emphysema, while Leopold and 
Brosin “ had already proved that the condition could arise after operations, 
regardless of the patient’s position. Heil contended that emphysema could 
only develop after imperfect closure of the incision. He collected 20 cases 
from the literature. 

Russell reported two cases in 1897 ii'oni the gynaecological service of 
Johns Hopkins Hospital, one following suspension of the uterus for retro- 
flexion, the other following a panhysterectomy in which the intestine was 
inadvertently opened. 

Among the cases collected by Doctors Welch and Flexner are several 
following perforation of the gut, showing that the organisms must exist in 
the intestine. This is of particular interest when one considers the frequency 
of intestinal injuries in abdominal operations. None of the above cases were 
bacteriologically proved. 

In very recent literature two cases have been reported of true gas bacillus 
infection of the abdominal wall. Bier reported a case which developed in 
forty-eight hours after appendectomy. Under appropriate treatment, insti- 
tuted early, the patient made a good recovery. 

Ochsner and Schmidt reported a case developing after an appendectomy 
for a perforated appendix associated with abscess formation. Likewise this 
patient made a good recovery. 

An extraordinary case has been reported by Baton of gas bacillus infec- 
tion involving the neck, supra- and infra-clavicular spaces, following a per- 
forated gastric ulcer. Rapid involvement of the entire body took place within 
an hour after death. Necrops)'^ reA^ealed the presence of gas bubbles in the 
stomach wall, suggesting that here was the seat of primary infection, particu- 
larly as no gas bubbles were observed in the intestinal mucosa. 

One case from the Robert Packer Hospital followed an appendectomy ; 
tbe other followed a colostomy. The histories are as follows : 

Case I. — Mrs. H. H., aged twenty-six, stenographer, admitted to this Clinic, March 
2 , 1924, complaining of pain and tenderness in the right lower abdomen, associated with 
nausea, vomiting and slight diarrhoea. Examination revealed intense soreness and rigidity 
in the right lower abdomen. Vaginal examination showed a small mass in the region 
of the right tube and ovary. The laboratory findings were: White blood cells, 21,000; 
polymorphonuclears, 92 per cent. ; b'mphocytes, 8 per cent. Urine showed a cloud of 
albumin and many granular casts. Temperature, 99.4; pulse, 100; respiration, 24. 
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A diagnoMS of acute iicrforalcd aiir.cud.ctis \va^ made. Inuncdiale ainK-iulecK.my was 
ncrformecl tlirougii a McBurney muscle-splitting incisi.m. An acutely inllame.i gang|■cn()U^ 
perforated appendiN was found lying behind the c:ecmn. A small aPscess Had lormed. 
A right salpingitis known to he of long standing was also lonnd. J he aiKlomen was 
drained by two rubber ilraiiis. 

The patient seemed listless alter operation, but aside from that, tlieic ucic no 
alarming syniptoins. 'Hie teinperatnre and pulse were as fcdlows: loi ]•. loo. Seveniy- 
iwo hours after operation the sldn oi the lower right »|uadrani ol the alidomen appeared 
bronzed and crdeinatoiis and was creiiitant tipoii paipatioii. ‘J be pulse rate rose rapidly 
to 124 per minute. The.'C hiidings aionsed the sn,^plClon id a gas h.icilhis infection of the 
abdominal wall; hence immediate multiple incision through me skiii aoo sui.cutaiie..us tis- 
sues were made and a watery hrownisli. tonl-sinelling pus evaciiaied. i Here was no 
evidence that the deeper structures of tlie abdominal wail were iiivcdved by this iiitectioii. 
Anaerobic cultures were positive lor hacdiiis aerogeiieoiis capsiilauis. ‘J'lie wounds were 
dressed every tour hours witii 1101 mai saline solution. One hundred and twenty hours 
later additional multiple mcisioiis were in.tde hecau'-e tiie inu'ciioii h;id continued to 
progre.ss. After that tlie iiat.eiii grami.iliy imptoved and was docliarged as cured forty- 
nine days after the onset of the iniection. 

C.\st: 11 .— -J. 11 . 1 -., aged tint l>-tnree. an .Xmeiican. in>-nrance agent, entered this 
Clinic, June 2. 1025. comjilaining ot severe p.iin in tlu- right inmnar leamii .tiio me 
right lower tilidonien. 'Ibis attack hail begun stniileniy, uiie day tu iore auiiiissioii. 1 lie 
pain had not been reterred lo any other parts, nor had :t Iieen assmaated witli any n.nisea, 
vomiting or urinary syininoiiis. .X siinil.ar attack, one week previous to auinission, had 
subsided in three days. .’Xttacks of jiain in the right side dateil haeic iiiteea years, there 
had been no previous operations. I'hysieal e.samination wav negative e.seept tor slight 
di.stention, rigidity over the entire rigid alidomen and very active perivlidsis. ’I'lie ailm.s- 
sion findings were; Temperature. 00; pulse. ; respiraiitni, 20. \\ lute blood cells, oSoo; 
polymorphonuclears, Mi per cent., sinad ntonomiclears. to iht cent. Urine showed a few 
pus ceils. Rdiitgenogram of tlie kidneys and meters w.is neg.itive. .X provisional diag- 
nosis of acute intc.stiiial ohstnietion of unknown origin was made. 

Immediate laiiarotomy through a right rectus incision w.is performed. .-Xn acute 
intestinal obstruction due to volvulus of the c.'ecuin. ascending colon ;ind ]»arl of the 
transverse colon was found. The volvulus was caiiseil by adhesions lietwecn the ascending 
and transverse colon. These adhesions were separateil. relieving tlu- ohstnietion. Dver- 
distention of the large hnwcl was relieved liy a c.ecostoiny fashioned after a XX'ilzel enter- 
ostomy. Si.xty-.sevcii hoiir.s after operation tiie )»atiem developed a gas iitieiilus infection 
of all the structures of the abdominal wall. The pulse rate at this time was 130 per 
wnute. Immediate multiple incisions were made through the skin, snhcnlancons tissues, 
ascia and underlying muscles. The wounds were dressed by the Carrel-Dakin technic, 
atient died ninely-six hours after operation in deep tu.Niemia. 

, ^'*'•'’1 oase the infection was limited to the superficial ti.ssues only, 

" lie m the second case all the .structures of the abdominal wall were involved. 

Prompted l)y these two casc.s the foliowinj^ .studie.s of ititestinal flora 

were undertaken ; i. Bacteriological .studies of ajipendices removed at opera- 

— P^icteriological studies of a])])endiceal abscesses. 3. Bacteriological 

s ucies 0 large. gut and ileum. 4. liactcriological studies of free pus in the 
pentoneal cavity. " 

The^r faken under aseptic conditions and planted in litmus milk, 

at tweT^ l”^^ cultures were incubated continuously, the reactions being noted 
ve-iour intervals. After seventy-two hours all cultures were examined 
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microscopically. Cultures showing earl}' stormy fermentation or ra])icl clot- 
ting of the milk, associated with the i^roduction of gas, were, examined 
immediately for the presence of bacillus Welchii or other anaerobes. Tn all 
sixty-nine cultures were examined at varying periods after original cultures. 
These were distributed as follows ; From appendiceal abscesses, 5. From the 
lumen of excised appendix, 60. From lumen of large gut, 2. From free pus 
in peritoneal cavity, i. From lumen of excised ileum, i. 

Of the five cultures of appendiceal abscesses four showed formation of 
acid and gas, two within the twelve-hour period, while one culture showed no 
change whatever. Thirty-seven cultures from excised appendices showed the 
production of acid and gas associated with clot formation, one within twelve 
hours of original culture. Seventeen cultures showed only the production 
of acid, while in six cultures there was no change. There was acid and gas 
production in all three cultures from the gut. In the culture from pus in 
the peritoneal cavity, acid, but no gas, was produced. When examined 
microscopically none of these cultures showed the presence of bacillus 
Welchii or other anaerobes, nor did any of the patients from whom these 
cultures were taken develop gas bacillus infection of any part. Nearly all 
positive cultures showed bacillus coli, diphtheroids or streptococci in vary- 
ing combinations. 

Conclusions. — i. Post-operative gas bacillus infection of the abdominal 
wall is a very rare complication, but serious when it occurs. 

2. There is relatively little risk as gas producing anaerobes were not 
found in any cultures made. 

3. Suspicion of such a complication should be aroused by a sudden 
increase in pulse rate, with or without a rise in temperature, in a patient who 
is not doing well after operation. 

4. The diagnostic signs are copper colored bronzing of the skin, with 
oedema, brownish, foul-smelling discharge from the wound, crepitation, and 
positive bacteriological smears. 

5. Treatment should be prompt multiple incisions and free drainage. 

6. The prognosis depends upon the extent of the infection. 
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POLYCYSTIC KIDNEY * 

By Carmelo Atonna, M.D. 

AND 

John H. Morrissey, M.D. 

OF New Yobk, N. Y. 

Some four or five years ago Barnett was able to collect 251 cases of 
polycystic kidney reported up to that time and analyzed them comprehen- 
sively. Since then over 238 additional cases have been reported with no 

valuable scientific addi- 
tion to our knowledge of 
the disease excepting a 
more accurate degree of 
diagnosis. This increase 
in the number of cases 
diagnosed before autopsy 
is without question due 
to the additional aid of 
pyelography. While as a 
means of diagnosis, it is 
confined to the urologist, 
still facilities are now 
universally available for 
suspected cases. If as a 
routine measure kidney 
conditions showing pus 
in the urine and other 
features demanding a 
visualization the upper 
tract are so examined it 
is more than probable 
that the relative incidence 
of early diagnosis may 
he increased. 

It is interesting to 
note that in the hospitals 
of Greater New York the 
total number of cases reported for the last four years, exclusive of 1922, 
averages less than 8 cases annually. Hence the report of six cases herewith 
may he considered important. 

Cases may he classified in four types. First, those in which the appear- 
ance of renal insufficienc}' appears and the patient quickly succumbs. This 



Fig. I. Photograph of kidney described in Case I. Note the 
projecting cysts and the general distended appearance of the kidney 
resembling a larger ovarian cyst. 


* Read before the Association of Italian Physicians, April 9, 1926. 
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K-nc illu'ilialcs llic |»mil ll'al an oxlrain.liiiarilv Miiali aiiiminl nf liidm-y 
,i„„e ncccssarv tn sustain lift'. In lltesf cast- Hit- <l. vdn|.im-iu nf an atldi- 
tional cvsl tvilh 'cones,.. tndins l.rcssurc on the rcn.tnn.nK lodncy Itssne ts 
enough 'to Itring on the nnentitt. Will, the alntost eo.nitlele kah.ey desl.m- 
, ion. there is no ho|tc t.f a res,.o.tse tt. tveatn.ent anti .lealh st.ttn neeni.s. 

These cases arc obviously discovc’rcd only at aiilop^' • 

The second "roup t'luhraccs those ca-es prcscutiui: symptoms of chronic 


1 


Fig. 2. — Kidney divided. Xote areas indicated a and b, as the only rcmaininR vorlions of normal kidney 
tissue v.-here the structural arranRcincnt of the kidney tissue continues down to the pelvis. 

nephritis. The patient complains of dull back jiains, headache and the usual 
symptoms met with in chronic renal disease. Further examination shows 
the presence of casts in the urine ; visual disturbances may be caused bv an 
albuminuric retinitis ; nausea and blood-pressure changes occur. Diagnosis 
is difficult especially if the cysts remain small. If there is a corresponding 
inflammatory change in the capsule, the development of the cysts is in a 
measure limited at least as to size. A thin normal capsule has" a tendency 
to expand. It is in this type of case that symptoms are deferred, until the 
kidney can be palpated. Compiession of the kidnev substance between the 
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firm unyielding capsule and an increasing tension within the cysts give rise 
to the same situation as in interstitial nejDhritis with similar symptoms. On 
the other hand, the capsule may exert a ceitain influence in keeping kidnev 

tissue in alignment. It 



seems certain that once 
when the cysts develop, 
that a vicious circle is 
established and the 
collecting tubule is inter- 
fered with by neighbor- 
ing cysts. In other 
words, the kidney tissue 
undergoes an atrophic 
degeneration as the re- 
sult of an intracapsular 
pressure. 

j A third type of cases 
I includes those in which 
i symptoms appear that 
direct attention to the 
urinary tract. The de- 
velopment of cysts adja- 
cent to the pelvis may 
set up a hemorrhage 
within the pelvis and 
cause the appearance of 
bright blood in the urine. 
The passage of blood 
clots down the ureter 
may even induce a so- 
i called clot colic. Cysto- 
scopy and pyelography 
j very c[uickly determine 
I the nature of the dis- 
j ease ; in fact four of the 


? — Pye'ogram of left kidney described in Case II. Actus 
Size P'lote normal size of ureter and tremendous increase m proportio 
both as to contents and extent of kidney pelvis 


cases presented herewith 
fall within this third 
class. 

It would not seem 


that further knowledge as to the pathology will influence the result of treat- 
ment. We are dealing with a congenital defect the embryology of which is 
uncertain. However, lessened kidney function exists and treatment must be 
directed toward minimizing the strain on these organs. In other words, the 
treatment problem is the same as in a chronic nephritis. 
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\Yith reference to pyelogrni)liy as an aid to 
be overestimated. Its use is t(» lie accomiianied 
caution. It has been our c.xpcriencc that 


diagnosis, its value cannot 
with a certain degree of 


the physical reaction to pyelography is 
determined hy the amount of pathology 
within the pelvis. Cases with actual dis- 
ejjse — pvonephrnsis, tuberculosis, pyelitis, 
etc. — and particularly t h o s e w i t h a 
marked hydroneiihrosis. frequently have 
no reaction whatever. Cases of renal 
pain due to stone in which the obstruc- 
tion has e.xisted for a short time, ex- 
perience great pain from the irritation 
of the sodium iodide on the mucosa. In- 
sofar as these cases of polycystic kidney 
have no pelvic involvement, the reaction 
is liable to be severe. With the possibil- 
ity of a refle.x suppression one must con- 
sider carefully before pyelography. In 
one of our cases death occurred two 
weeks after pyelography, and this should 
be charged against the procedure. 

If there is a disturbance of the nitro- 
gen equilibrium and the blood chemistry 
shows a high urea, the examination 
should be cautious. Immediately after- 
wards the patient should be put to bed, 
heat applied to both kidneys, colonic irri- 
gations given and in general an attack of 
suppression anticipated. This iiractically 
eliminates the possibility of untoward 
results. 

Numerous examples of ne])hrectoiny 
for a kidney tumor, afterward discovered 
to be polycystic, are on record. In one 
case a colleague operating for a gastric 
condition noted an enlarged kidney ; twice 
its normal size, and did a transperitoneal 
hysterectomy, q'he mortalit}’^ in these 
cases has been so high that the procedure 
is out of question. 

In 22 cases of nephrotomy or nephros- 
tomy the mortality has been 3,1 .8 per 



Fig. 4. — Rifjht pyeloRratn of kidney de- 
scribed under Case HI. This diagram drawn 
to scale from pyclogram. 


cent. Only two patients are reported still alive after two years. Nephro- 


pexy and decapsulation have been done a few times. The most efficient 


54 
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procedure has been puncture or incision of the cysts. The method of punc- 
ture has been championed by Rovsing, who advises that the kidney be exposed 



Fig. 5. — Copy of pyelogram of Case IV, 
drawn to scale. Note dimensions of pelvis 
reaching to the eleventh rib above and to the 
brim of the pelvis below. The kidney itself 
obviously e.xtended much further than this. 
Note normal size of ureter. 


and multiple punctures of the superficial 
and deep cysts carried out. In two cases 
Rovsing reported that remarkable ame- 
lioration has occurred, that the renal 
function was considerably improved, and 
that pain, which had been present, had 
disappeared. Other surgeons have con- 
firmed these results, while some have re- 
ported failures. Kuster recommends that 
the superficial cysts be excised as com- 
pletely as possible. The incision may be 
done with or without cauterization. Brin 
collected i6 cases, treated thus, with 4 
deaths (25 per cent, mortality). The 
duration of the results in those who lived 
cannot be given. When the case is com- 
plicated with unilateral infection and sup- 
puration, a calculus with hydronephrosis, 
or tuberculosis, operation may be indi- 
cated and perhaps safely carried out on 
the affected side, but the fact that the 
other kidney is practically always poly- 
cystic makes any extensive operation 
hazardous. When fever, associated with 
anuria or ura-mia, occurs, one may con- 
sider operating upon a badly infected 
side, but, as a rule, such operations are 
dangerous. 

One may, therefore, sum up the situa- 
tion in advising that medical treatment, as 
a rule, is the method of choice. In some 
instances surgical evacuation of the cysts 
may be justifiable. 

ILLU.STRATING TYPE I 

C.\si; I. — M. S., Italian, fifty-two years of 
age, married, eleven children. Backache for 
six months with nausea, vertigo, dyspnoea. 
Worked daily. Three weeks before — taken 
acutely ill ; sent to the hospital. Swelling of 
both legs and ankles. Cardiac irregularities ; 


shallow respiration ; considerable drowsiness. On examination, two large masses could 


be made out in the abdomen, apparently kidne3's. 
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Patient excreted about c.c. urine daily; six-cif.c ttravity l.iio with traces of 
albumin. There was no marked increase in the hlood nitrogen and remd functional 
tests showed a return of lo per cent, of phenolsnlphonephthalcin the first hour and to 

per cent, the second hour. 

Diagnosis of liilateral polycystic 
kidney was made. Under a strict 
nephritic regime, moderate improve- 
ment was made and the patient left the 
hospital to spend a few days at home 
over Easter. Suddenly the patient de- 
veloped acute symptoms of vertigo, 
dyspnoea, and died at home. 

Autopsy showed well developed 
polycystic kidney. 

Case II. — E. P., forty-seven years 
old treated for several years for chronic 
nephritis, renal insufliciency, etc. 

Finally definite tumor mass made out 
in abdomen and identified as kidney. 

Operation considered hut general con- 
dition of patient was so pcxir that any 
procedure was inadvisahlc. Slight im- 
provement noted following strict 
nephritic treatment. Daily output of 
urine 1200 to 1500 c.c.; hlood nitrogen 
37.6 mgs. of urea; nitrogen per too c.c., 
creatine 3 mgs. per too c.c. The labora- 
tory findings showed a tendency to 
improve hut apparently more cysts de- 
veloped; the patient became uremic 
and died. 

Autopsy showed tremendous sized 
kidneys, each the size of a small water- 
mellon. A pyclogram of the two kidneys 
is shown below. This was made after 
the organs had been removed from the 
body. It is interesting to note that in 
this case the patient had a perfectly 
normal ureter and the uterus was in- 
fantile in type. This brings out the 
point that has been previously stressed, 
namely that in all cases of renal ano- 
malies, tiiere are usually associated 
stigmata of development elsewhere in 
the body. This is true in many other 
genito-urinary conditions. For example 
epispadias and hypospadias are fre- 
quently found in conjunction with 
the duplication of the ureter, bifid 
kidney pelvis, etc., and in the pres- 
ence of easily recoenized external Fin. 6. — Pyelosnim of case dc.scribcd as Case V. Pelvis 

rliffi u- 1 , ” . not greatly enlarged, althouRh it extends from twelfth rib 

uimcuities should make one suspi- to bnm of the pelvis. Note displacement of ureter inward 
ciniic 1 • the manner in which it apparently rides over tumor 

US or abnormalities elsewhere m formation and the lower pole to the kidney. The cystic 
the tract. change had apparently been limited to this portion of the 

kidney at the time of the examination. 
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ILLUSTRATIVE OE THE SECOND TYPE OF CASE ARE THE FOLLOWING TWO CASES 

Case III. — Male, fifty years old, married, no children, mother died of kidney disease. 
Perinephritic abscess on left side while living in Los Angeles in 1915. It was opened 
and drained and examination revealed a polycystic kidney. Some sixty cysts were punc- 
tured and drained. Two years later a floating or ptosed kidney was found on the oppo- 
site side. The chief subjective symptom was backache and pain in the lower quadrant 
on the right side. The operation had apparently relieved the discomfort on the left 

side. The urine showed evi- 
dence of chronic interstitial 
nephritis. Both kidneys were 
palpably enlarged. As a his- 
tory of polycystic kidney on 
the left side was obtained, a 
pyelogram of the right side 
only was made. The separ- 
ated urine specimens were 
obtained and found to be 
about equal in quantity and 
contents and comparable to 
the specimen from the 
bladder. The phthalein out- 
put was four per cent, on 
the right and five per cent, 
on the left side in twenty 
minutes. Forty c.c. of twenty 
per cent, sodium iodide solu- 
tion was injected into the 
right pelvis without the least 
discomfort. This was 
drained off afterward with 
apparently little reaction. 

Case IV. — Male, forty- 
three years old, married, no 
children, no hereditary his- 
tory relevant to his condition. 
Intermittent hfematuria for 
varying periods and at vary- 
ing intervals for twelve 
years. During this time three 
examinations by the Life 
Extension Institute and two 
b}' urologists of prominence were all negative. Present hjematuria began seven 
da3^s before examination with frequency and urgency day and night. Residual 
urine fifty c.c. Cj'stoscopj' revealed moderate lateral prostatic intrusion and slight 
trabeculation. The orifices appeared normal and from the left blood was ejected. 
Catheters were passed easily to the kidney pelves and the urine collected for ten minutes. 
The specimen from the left side was mostly blood and from the right, urine of low 
gravit}"^ and urea content with a trace of albumin, and no casts or blood. The phthalein 
appearance time was twenty-five minutes on the left and twenty-six minutes on the right 
side. Plates and smears were negative for bacteria. The left kidney pelvis was injected 
with thirty-six c.c. of twenty per cent, sodium iodide solution without discomfort, and 
pyelograms were made. The opaque medium was drained off and as the patient has no 
reaction a similar procedure was carried out on the other side one week later. 
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Fig. 7 


-Pyelogram of a polycystic kidney. Note dimensions of pelvis 
which extends above the tenth rib. 



P O L^' C V ST I C K 1 D X F- 


The third ijroup of cases present more o!)jective synii)tonis and (he appear- 
ance of hlood in the urine, together with other associated urinary .symptoms 
makes diagnosis ixvssihle at an early stage. In this respect it resembles 
symptomatology of many other conditions, l-or e.xample : In carcinoma of 
tile prostate. Iwmatnria is distinctly absent and the patietU goes on with pain 
in the hack, shooting imins in the leg and general meles without a rectal 
examination heing done until the tumor has reached such a si/.c that complete 
retention occurs in adenoma of the prostate. T'he early .attacks of congestion 
and the jiressurc of adenoma again>t the prostatic, mucosa cause a Inematuria 
which draws attention to the bladder neck immediately. So. too, with malig- 
nancies of pelvis of the kidney and nreler and hypernephromata which are in 
relation to the pelvis. In these condition^ the relative percentage of comjdete 
recoverv is much greater in the presence of oarly bleeding and accurate 
diagnosis than in tumors of eitln'r pole of the kidney wliich grow to a large 
size and metastasize freelv belore causing local synijitoms. 


C.\sr, V. — Male I'orty-twn year-. «ii' aee. (F'e.oional jiain in hack aiul one time had 
pneumonia which lasteil for three day.". Some donht •a'- t<> di.ae.nnsi''. Six months ago 
attack of pain in riglit side which lie de'crihe-' as similar to tliat espcrienced during 
pneumonia. Pain relieved l>y mnrpliine. Later ice-sed :i l.irge wi>rm-!ike elol of blond 
in urine and pain relieved. Fame for examitiatinn two weeli-- later and cysto«copy done. 
Differential functional tests showed a delayed apin-arance time phenolsulpimnephthalein on 
right side six minutes against three on tile left '■ide. I'rea sligiitly .lecre;oed. Pyelograin 
showed a modcr.ately enlarged kidney pelvL witlt tite typiea! distortion of polycystic 
disecise. Pyclogratn done on the opjxisite siile one week later and ito ;iI)nonnaIities noted. 
No symptoms now in three year,<. It i< stifsisised that the cyst formation on the left side 
had not receded .at any great rate at lea*-! not sntiicient to cati^e iteivic distortion. 

Case \T. — Male, age fifty-one. Pain in hack, occ.i'ional slight htematnria. ]\ed 
blood cells con.slantly pre.sent in nriiie. On examination hoth kidneys can lie felt; are 
slightly enlarged. Patient pre.'^ents general njipearance of mild nephritis. Put on 
heavy water intake and cy.''to>co])y done. Les'-eiied function notctl in hoth kidneys and 
pyelography performed. Beginning characteristic. }>elvic distortion made out more 
marked on right side. 

\Yith reference to h.'emnturia as the symptom, it occurred in one-half of 
the cases quoted by one investigator who recorded 2^4 from the literature. 
HEematuria was of an intermittent character associated with pain, lasting for 
se\eral days or weeks and followed by complete remission. 

In the recognition of the iwelogram it may be noted that the pelvis is 

stretched out to four and five times its normal length with the separation of 

le cal} CCS at each jmle where they arc in turn stretched farther apart. The 

general tendency is tONvards a longitudinal enlargement while the dc))th of the 

pelvis IS sacrificed hut slightly. The ])yclographic shadow docs not show 

anrP lack of tone as that which can he made out in hydronephrosis 

dilatation of the mucosa. 1 his apparent jjresence of elastic 

the he accounted for by the presence of distended cysts just beneath 

accniim stretching out of the calyces over these cv.sts probably 

accounts for their increased dej)th. ' 
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This remains largely a medical problem and the principles guiding the 
treatment of chronic nephritis should be closely adhered to. 

Conclusion. — i. In the diagnosis and treatment of kidney conditions, both 
medical and surgical, the role played by anomalies is very great. These 
anomalies are always associated with pathology. 

2. Polycystic kidney occurs in a reasonable percentage of these cases and 
should be borne in mind for diagnosis. 

3. Pyelograph is of unquestionable aid in securing certainty of diagnosis. 

4. The treatment is entirely medical. 
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tific standpoint. The development of the various views regarding the 
etiology may be divided into three periods. The first we shall call the chemi- 
cal epoch ; this dates from the dawn of history to the early part of the nine- 
teenth century. This is the era in which writers sought to explain the origin 
of stone in some obscure change of urinary composition. 

The second stage may well be called the bacteriologic epoch, in which 
writers emphasized the influence plaj^ed by bacteria. This, according to 

Hunner,’'* includes the last two decades 
of the last century, and the first years of 
the present. 

The third period extends also a little 
way back into the second, overlaps it, as it 
were. It is the period following the intro- 
duction of the ureteral catheter by Albarran 
and the introduction of ureteral dilatation 
by Stoeckel, Caspar, Zuckerkandl and others. 
This period may well be designated as the 
mechanical era. In it also we have the 
introduction of extra-ureteral substances as 
a cause of stone. 

The discussion of the chemical theories 
has extended itself to include those dealing 
with climate, diet, drink and food. The use 
of alcohol, which, as we are told is respon- 
sible for everything under the sun, must of 
course bear its share in the disease. Galen 
regarded high living, gout, rheumatism, etc., 
as important factors in calculus disease. 
S}'^denham in his works speaks of a calculus 
diathesis and its relation to rheumatism. 

Paracelsus mentions an animal cementing sub- 
stance. Neubauer and Pagel’s story of medicine 
holds that there is a definite relationship between 
calculus and gout Following the very early writers above noted, there is a long gap in 
the literature and it is not until about 1776 w'hen we come upon Scheele, investigating 
the solid elements concerned in stone formation. This author speaks of stone acid, 
phosphorus, oxalic acid, ammonia, and the alkali earths. 

In 1776, Fourcroy and Vauquelin speak of a salt-binding substance, which they believe 
to be an albumin and gelatin. This must be remembered when we come to consider the 
recently evolved theories of stone formation. Wilson, in 1795, raises up the cudgel 
against the use of acid food and drinks, drawing attention to the drinking of wine rich 
in lime. Sedentary habits are also considered as a factor. 

In 1800, Sommerman reports his belief in a mucilaginous conglomerating substance 
occurring in the renal pelvis as a producer of lithiasis. 

In 1852, Von Walther noted that there was a great difference between calculi pro- 
duced without the body (laboratory experiments) and those within the organs. He 
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Fig. I. — Dilatation of ureter in upper third 
with Dourmashkin bag for stone. 
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Roberts'* in his Indian Army service oiKwatcd tipon 3.}ni of these cases. The 
patients were natives of the* Piinj.ah, a section of the country where the peoidc subsist 
largely on cereals and leguminous foods. Roherls found this diet to he rich in albumin, 
phosphates, and in calctihis. He .'ilsn believed the low salt diet is partly responsilile for 
the prolific calculus formation. 

Israel" in 1912 called attention to the fact that wliile the eti.ilogy of calcuhis may 
he in doubt, it is certain that heredity plays a part. He attempts to show that there arc 
many families in which gout, rheumatism, diabetes melUtns, and bkulder stone alternate. 
He also believes that trauma may play a part. Injury to the kidney may cause bleeding, 
the clot acting as a nucleus on which stone may form. 

Bryan” speaks of infection following an irrit-nled base; with a superimposed trans- 
mural bacillary infection. 

In 1914, Fowler ■' brings up once more the theory of urinary stasis, which is undoubt- 
edly a factor of very great import. He st.ates that tlic stasis may he due to kinks, 
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prolapsed kidneys, and possibly stricture ol the ureter. In connection with this work, 
we are greatly indebted to Fowler for the introduction of the semi-erect posture in the 
taking of ureterograms. 

In 1916, Hunner“ began the publication of his interesting work on ureteral stricture. 
Hunner believes that most stones are the result of a ureteral stricture. Others feel 
that the stone may produce the stricture. This well known student also quotes Rovsing 
as believing in the possibility of stone as the result of stricture in the ureter. 

Rosenow and Meissner claim to have produced calculi in animals by the injection 
of a specific organism into the blood stream. 

Keyser“* believes that calculi are caused by chemical precipitation and that geo- 
graphic distribution, race, heredity, age, diet, and trauma, have little to do with stone 
formation. Keyser has caused the formation of stone in the urinary tract of animals 
by producing secretion of urinary crystalloids. 

C. H. Mayo “ considers the hypothesis of infection as the only tenable theory. 
He has considered the subject of infection and stagnation. Mayo emphasizes the fact 
that the kidney is an organ of filtration and is constantly eliminating bacteria from the 
circulation. He believes that two types of bacteria are necessary, one to produce the 
hsematogenous infection, the second coming only from a local focus. Bacteria of the 
stone forming type must come in contact at the time, when the mucoid exudate is present 
as a result of the primary infection. This is not unlike the theory elaborated earlier 
by Albarran. 

Bumpus and Meisser"” injected a green producing streptococcus from the teeth, 
tonsils and blood of pyelonephritic patients in 81 rabbits, producing kidney lesions in 63. 

Spitzer and Hilkowitz'" believe the evidence of stasis and infection is strong. They 
also add that physiological chemistry, particularly as relates to the colloids, furnishes 
valuable hypotheses in explanation of stone formation. This is one of the most valuable 
papers written on this interesting subject, and will be well worth careful reading. 

Hager “ in his recent studies of incrustation cystitis and pyelitis, regards the B. 
Salmonella and B. proteus as important factors in stone formation. 

Lau®” notes that B. coli, B. pyocyaneus, or B. proteus were present in all cases. 

In our own observation of one hundred cases of renal and ureteral 
calculus, one fact has impressed us strongly. That is that there is an infec- 
tion plus an interference with the urinary flow easily demonstrated in practi- 
cally every case. Not only do urinary calculi cause obstruction, but they are 
quite definitely the products of an obstructive uropathy. 

Pathology . — Having as we believe quite clearly demonstrated that stone 
represented infection plus obstruction, it is evident that inflammatory action 
must be present. There is therefore a chronic pyelo-ureteritis or cysto- 
pyelo-ureteritis which begins in the pelvis of the kidney and often ends well 
within the urinary bladder. This represents the changes in the mucosa and 
submucosa, and is present in varying degrees in practically every case. We 
have previously called attention to the anatomy and physiology of the ureter 
and its importance in obstructive lesions. On examining the ureter we note 
that it is composed of three coats, an external fibrous, a middle muscular 
layer, and an internal layer or mucosa. The outer investment is rather loose 
and becomes a little denser as it nears the bladder. The muscular portion is 
made up of an external and internal longitudinal layer and a middle more 
or less circular fibre. 

The mucosa is lined' with epithelial cells of a columnar type, about four 

858 



rUMTi-.KAL rAHTlA 



ccllMlccp. This hrk-J u-virw ni ilu* hiMnlo-y will ni.l iti npi"cnn!iii,u ihe 

pathologv in U-.sinnh oi vavyini: »lurnli<m. 

In a ca^c of Monc which has hut Jccc.uly a 5 MU'arc<l in tin* ureter, the 
imolvc'nicnt of the ,nnco-a is all that i^ note.). When there are one or more 
stonc<^ present over a perioti of time, there is a prmhral accmnnlatron ot a 
ronncl-cell infrltrate into all the layet.s of the ureter. A comiition rs snper- 
imposiMl that we may well .lesiunate as a chnmic intersttlial usetentr.s. i his 
i.s not always limited to the innm diate are,, of 
the stone, hut at times extends a c.'nsj.hMahle 
distance heyond it. 

This- condition shouhs hr lemc mi-'-red. 
alihouijh it is not merit ionco irr any o; the 
work.s on this suhjecl. I Ire irriilttatson *>s 
often very dertse ami pives a very r;;j.n 
eons conceji'ion of the sj/e of the store-. We . 

have recently which or: X-r.o. 

examinaiiorr it apjH'.irtd .as th.ere w.r 

ina.ss of st(.ne ahom orre inch jorr^. A; o;h'5 ^ ^ 

It i.s rare that the lo'.se cNiertral csu htcorm-s ^ 

involved, e.xeejit irr those ;h.e f mM 

hecoincs lodged in a tsarch. In these cases )^r 
tlierc IS oiten ptis in the sr,e. and corr.h-nsaijon r 
of the .^nrronndin" lisstu-s with tise formrition 
of adhesions, addition to the ft< ((ue!rc\ , , 

it innst he evident that as the result of :m k ■ ^,>*'•'■"'<>’*^0^ I 

oh.stniciion of storre. thete is a turtla-r dctsisj; M 

of salts around the area, and at times a*’ inhl- V 

tration with lime salts. Dilatation of the B M 

ureter above the seMont occurs to a H j|P| 

marked extern, except irr the cases of c-.m- -B ■ 

plete obstruction. This is inciderrt to the fact , d, , .! 
that the vast majority of stones which lo<li;e ' 

m the ureter (juickly hecome ^roovetl. so that a srnrdl amount of itrine is 
ah\a\.s passing;. 1 his .groove is easily demonstr.ahle. 'i'he ureter below the 
stone is sometimes (prite »edemat<tus, and this is partieirlarly marked in stones 
near the ureteral oi-ifice. 'Phis is so .striking that u-dema of this tithe as it 
enters the bladder should call up the thought of stone irr the ureter, 'i he 

gross renal pathology and its association with ureter stone is hcvotrd the 
scope of this sketch. 

Sytnptomatolofjy . — A review of the literature would rather lead one- to 
supect that there were certain ahsohrtely tlingnnsiic feature.s of tu'eteral 

a cu us. Xausea, vomiting, hiematuria and pain are the chief .symptom.s. 

ssociatcd witli this arc of coui’se freiptency and ur-geney. .Any one of 
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these symptoms may occur in almost any renal or ureteral, in fact, any 
genito-urinary affection. We are told that the pain usually begins as a 
sense of uneasiness, followed by a dull ache of increasing intensity. This 
characteristic pain, so-called, is of very great violence ; the patient doubles up 
into a knot and goes through all sorts of acrobatics in an attempt to relieve it. 
Kilbane, on investigating a number of women who had borne children, stated 
that the pain with stone is worse. We can testify from several personal 
. attacks that there was little doubt as to its 

violence. However, this is by no means 
. - always the case. In many we have found a 

^ ' persistent dull ache over a portion of the 

, kidney or ureter. The location of this pain 

„ is, however, no index as to the location of 

the stone. These attacks of stone pain may 
occur often, or may be a very long distance 
apart, at times the periods are even a year or 
more distant. Pain we believe is due to 
obstruction of the ureter and distention of 
the renal pelvis. It is very much like that 
produced when the pressure system of pelvic 
distention is used in pyelography. 

Haematuria is practically always present 
and varies from microscopic bleeding to a 
very pronounced bloody urine. The appear- 
ance of blood visible to the naked eye as a 
whole only occurs at irregular intervals, 
and is at times pronounced during an attack 
of colic. 

Gastro-intestinal symptoms, such as 
nausea and vomiting, only occur in an 
acute attack. 

Urgency and frequency are at times 
complained of, but are by no means con- 
stant. At other times there is an inability to empty the bladder, which at 
times extends to an incontinence of retention. A febrile movement and a 
leucocytosis are usually present to a more or less extent. This is particularly 
true of the latter, which will at times range from 20,000 to 30,000. The 
cases with a high leucocyte count require very careful thought as they are the 
ones most liable to require operative interference. 

Pus in the urine is another symptom which is constant, but may occur in 
any other urinary lesion. The remark made by a prominent urologist that a 
few pus cells in the urine indicates a pyelitis we believe is fraught with great 
danger. Those of us who have examined thousands of men know how this 
lesion persists after an}'- old urethritis of gonococcus origin. 

The point we are endeavoring to drive home at this time is that any case 
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Fig. 4. — Dilatation of ureter in lower third 
for calculus. Rubber bag dilator in use. 
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presenting a symptom group, with pain, haematuria, urgency, frequency, etc., 
or in fact, any or all of these signs or symptoms, calls for a complete 
urological examination. With such a picture we can only do justice ^ to 
a patient with cysto-urethroscopy, ureteral catheterization, renal function 

tests, and pyelography. , • 30 

^ge— Stones may occur at almost any age. Bugbee and Wollstem 

found them in thirteen children, twelve of whom were under eleven months, 
and one in a child of eleven days. Thomas and Tanner reported 203 cases 
of renal and ureteral calculus in children up to fifteen years, the average age 
being 7.8 years. In 112 the stones were discovered by the X-ray. In our 
group the youngest case was five years. This child also showed stones in 
the kidney and bladder. The following table shows the age incidence in 
our series : 


Age 

Cases 

Age 

Cases 

5 

I 

48 

7 

19 

3 

51 

13 

28 

8 

54 

4 

31 

IS 

57 

2 

32 

9 

60 

3 

35 

II 

63 

4 

36 

18 

68 

I 

39 

10 

72 

I 


100 

^c.r. — In regard to the sex, our list shows about three women to every 
man. This would be the logical expectation, in view of the renal infections 
plus obstructions which occur in the urinary tract of women. This applies 
particularly to those who have borne children. 

Location . — A composite of the large American clinics on ureteral stones 
shows that about 76 per cent, were found in the lower third of the ureter. 
The teaching that stones were liable to locate at the natural constrictions of 
the ureter is now known to be incorrect. They may locate anywhere. By 
location, we should state that we mean impaction. The lower third of the 
ureter is quite well protected by constricting muscle, which accounts for the 
frequent location of stone. This includes the portion which is in the wall of 
the bladder, the intravesicular section. It has frequently been demonstrated 
that stones drop readily from the renal pelvis into the more constricted lower 
third of the ureter. However, at times even very small stones become 
impacted in the upper ureter. Multiple impacted stones are not common, as 
m records of 500 cases we saw notes of two or more in 21 cases. 

Diagnosis . — In a recent paper the assertion has been made that the 
difficult cases to recognize were those in which we do not find a typical his- 
tory. Human beings in various parts of the world respond differently to the 
presence of disease. We may even go a step further, and say that every 
person is a law to himself. With this preface, we must explain that in our 
experience with one hundred consecutive cases, the atypical type was distinctly 
more frequent. About 80 per cent, of ureteral stones will show clearly on 
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a plain X-ray film, but it is often impossible to tell definitely if they are in 
the ureter. The taking of a rontgenogram with an X-ray catheter in the 
ureter is helpful, but not entirely conclusive. How, then, may we make a 
definite diagnosis? Bransford Lewis, in 1922, showed that a picture first 
taken with a soft catheter and later with his ureteral dilator in place, the 
shadow would follow the dilator, provided the calculus was in the ureter. 
In 1918, Mr. Ball,^® of the Presbyterian Hospital, Chicago, suggested the 

double exposure method. It has been 
extensively employed by Kretcher and by 
the author in ureteral stone. In case of a 
possible ureteral stone, the X-ray catheter 
is passed in the usual way. The Coolidge 
tube is then centred, and a picture taken 
in the usual way. The tube is then moved 
about two inches off centre or inclined 
slightly and a second exposure made. 
When the stone is in the ureter, it follows 
the ureteral shadow, or in other words, 
appears in the same relation in both 
exposures. 

The extent to which ureteral stone is 
mistaken for appendicitis is by no means 
a great credit to surgeons. Scars over 
the appendix in these cases are very 
common. Not long ago we heard a 
prominent surgeon remark that about 15 
per cent, of stone cases had their appen- 
dices removed when appearing on his 
service. One of the reasons for this 
diagnostic error is probably the frequency 
with which calculi become impacted close 
to the bifurcation of the iliac vessels, and 
in the vicinity of McBurney’s point. The 
differential diagnosis in this case should 
not present much difficulty. A complete urological examination will definitely 
decide the point. We must not leave this particular section without remind- 
ing you that an acute appendix and ureteral stones are at times coexistent. 
A very important chapter in the diagnosis of ureteral stone (particularly m 
the lower portion) was added by the introduction of vaginal palpation by 
A. M. Judd.^'* We have been enabled to verify Judd’s statements by palpat- 
ing the stone in the lower ureter in five cases by the vaginal route. 

Treatment . — What technic shall we employ in the management of ureteral 
calculi? The answer to this can seldom be given without a thorough under- 
standing of the factors underlying each case. The methods of treatment may 
be divided into manipulative and operative. 
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Fig. S- — Illustrating the renal and ureteral 
pathology, following a calculus obstruction m 
the lower ureter. 
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fact that they were not carried high enough. The ureter is much less sensitive 
than supposed, and can readily be carried to at least a number 20 Charriere 
bulb. The Dourmashkin bulb being elastic, it can be carried much higher 
without any danger. 

How long shall we continue dilatation? There is no definite time limit, 
although in some of the European clinics they limit it to six months. The 
real answer, however, is until you get results. What are the effects of long- 
continued dilatation on the ureter? Dourmashkin tells us that in over 
150 cases he has seen no ill effects. In one hundred cases, we have 
noted no disturbance of the parts. 

In the manipulation of stones in the lower ureter, it will be noted 
that at times they are quite mobile. With this group of cases, the expulsion 
of the stone can be greatly facilitated in women by stripping the ureter 
through the vagina as recommended by A. M. Judd. Walther has stated that 
the same procedure is applicable in the male, by utilizing rectal palpation of 
the ureters. We have not been able to apply the latter method successfully. 

The following table shows our results in one hundred consecutive cases : 


Location of stone 

Passed without 
instrumentation 

Operative 

removal 

Discon- 

tinued 

treatment 

Remain- 

ing 

Total 

Upper third of ureter . . . 

19 

2 

I 


22 

Middle third of ureter . . . 

31 

I 



32 

Lower third of ureter . . . 

42 


2 

2 

46 






100 


In the treatment of ureteral stones, as with everything else in the world, 
one should not allow himself to become hide-bound by any one set of rules. 
If he cannot succeed with dilatations, ureterotomy is the only recourse. 
In handling this type of case, the surgeon must also be on his guard con- 
stantly for signs of suppression of urine or an acute pyelitis. This may at 
once change the whole aspect of the case and demand immediate ureterotomy. 
Close observations of the urine and an eye on the blood chemistry for increas- 
ing nitrogen retention are of the utmost import. 

SUMMARY 

1. Ureteral calculi are the result of obstruction plus infection. 

2. The Bacillus Proteus is one of the most important factors in stone 
production. 

3. Many ureteral calculi pass through the ureter without recourse to any 
treatment, but many become impacted in the ureter. 

4. The most frequent point of impaction is in the lower third of the 
ureter. 

5. A calculus once impacted may shut off the flow of urine, but does not 
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necessarily do so on account of the presence of a drainage groove in the stone. 

6. Calculus seems to be a disease of middle life. 

7. Our statistics show a predominance in women. 

8. Hematuria and pyuria are present in almost all cases. 

9. In about 95 per cent, of cases the calculi are solitary. 

10. Ureteral dilatation should always be tried, in those in which a marked 
pyelonephritis is not present, or other contra-indications do not exist. 

11. Dilatation of the ureter has been found successful in from 60 to 90 
per cent, of the cases. 

12. Dilatation failing, extraperitoneal ureterolithotomy is the operation 
of choice. 

Note: The plates representing the use of the bag dilator are from the 
service of Dr. R. L. Dourmashkin, who has kindly permitted their use. 
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ABNORmL DESCENT OF THE TESTICLE* 

By Cael Goodwin Burdick, M.D. 

AND 

Bradley L. Coley, M.D. 

OF New York, N. Y^. 

Malposition of the testicle may consist of an abnormal descent or an 
ectopia. In the former the testicle may be arrested in its normal descent 
either within the abdomen, in the canal, at the external ring or the upper part 
of the scrotum. An ectopic testicle may lie in the upper part of the thigh, on 
the aponeurosis of the external oblique between the external ring and the 
anterior superior spine, at the root of the penis or in the perineum. 

Descent of the Testis . — The development of the sexual glands, in both 
sexes, is attended with conspicuous migration from their original position on 
either side of the upper two lumbar vertebrae, opposite the lower pole of the 
kidney. In the case of the testis, this migration is so extensive that by birth 
the organ usually has passed through the abdominal wall and entered the 
scrotum, having completed its so-called descent. 

Certain peritoneal folds (mesenteries) and fibro-muscular bands (liga- 
ments) merit brief description, since they are more or less concerned in the 
migration of the sexual glands. The Wolffian body is enclosed and attached 
to the posterior body-wall by a fold (mesonephridium), of which the upper 
elongated end is continued to the diaphragm (plica phrenico-mesonephrica) . 
The early sexual gland is also provided with a mesentery (mesorchium or 
mesovarium), that above and below is continuous with folds that pass from 
the upper and lower poles of the gland to the mesentery of the mesonephros. 
Within the inferior plica, of the two much the better marked, lies a fibro- 
muscular strand (the ligament of the testis or ovary), that below is attached 
at first to both the Wolffian and Mullerian ducts. Later, owing to the atrophy 
of the one or the other of these ducts, according to sex, the ligament of the 
testis remains connected with the Wolffian duct and the ligament of the ovary 
with the Mullerian duct. 

A second band of muscular tissue appears within the lower part of the 
inguino-mesonephric fold, and has its upper attachment also to the Wolffian 
and Mullerian ducts at a point about where they receive the insertion of the 
iganient of the testis or ovary. The lower end of the band blends with the 
su jperitoneal tissue of the anterior abdominal wall in the vicinity of the 
uture abdominal ring. This band, the genito-inguinal ligament, corresponds 
I tie gubernaculum testis in the male and with the round ligament of the 
b eius in the female. In the former it is not directly attached to the testis, 
on through its ligament, the point of attachment later corresponding to 
— ^ oi~igin of the vas deferens from t he epididymis. 

Read before the New York Surgical Society, November lo, 1926. 
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The testicle begins its descent during the second foetal month, coincidently 
with commencing atrophy of the Wolffian body, and, under the influence and 
guidance of the genito-inguinal ligament, by the end of the third month 
reaches the anterior abdominal wall in the vicinity of the later internal 
abdominal ring. This position is retained until the close of the sixth month, 
when it enters upon its final descent. Meanwhile, the musculo-fascial layers 
of the abdominal wall undergo evagination, resulting in the production of a 
shallow pouch, the inguinal bursa, into which a sac of peritoneum, the 
processus vaginalis, extends, together with the closely associated genito- 
inguinal ligament. The inguinal bursa, in turn, sinks into the shallow scrotal 
pouch that has independently developed as an integumentary fold. The wall 
of the bursa contains the constituents that later differentiate into the cover- 
ings proper of the spermatic cord and testicle — the intercolumnar, cremas- 
teric, and infundibuliform fasciae. Its muscular fibres, prolonged from the 
internal oblique and the transversalis layer correspond with the cremaster, 
and surround the genito-inguinal ligament. 

Owing to the thickening of the lower end of the latter, a slight elevation 
appears on the floor of the bursa, which thus seemingly becomes pushed up 
toward the testis to form the rudiment of what in some animals becomes a 
well-marked projection, the conus ingualis, but in man always remains insig- 
nificant. In consequence of these changes, during the fourth month the testis 
is displaced upward and its descent temporarily interrupted. 

About the beginning of the seventh month, the final descent of the testicle 
is inaugurated with deepening of the bursa and downward extension of the 
peritoneal pouch accompanied by the now thickened and shortened genito- 
inguinal ligament. Although shortening of the latter, together with the pull 
exerted by the cremasteric fibres, plays an active role in drawing the testicle 
through the abdominal wall and into the scrotum, these factors are undoubt- 
edly supplemented by forces resulting from the growth and expansion of the 
pelvis and inguinal regions. 

The processus vaginalis reaches the bottom of the scrotal sac in advance 
of the testicle, which, drawn from its mesentery (mesorchium), descends 
outside and behind the peritoneal pouch that later constitutes its partial serous 
investment, the tunica vaginalis. After the descent is completed, usually 
shortly before birth, but sometimes not until afterward, the tubular upper 
segment of the peritoneal sac closes normally during the early months of 
childhood. This closure takes place first in the vicinity of the internal 
abdominal ring and in the middle of the tube, passing upward toward the 
ring and downward to within a short distance of the sexual gland. The 
occluded portion of the vaginal process is later represented by a small fibrous 
band (ligamentum vaginale) that extends from the internal abdominal ring 
above, through the inguinal canal and for a variable distance down the sper- 
matic cord, sometimes, although not commonly, as far as the tunica vaginalis. 
When the processus vaginalis fails to close, as it occasionally does in man and 
always in certain animals, as the rat, in which descent and retraction of the 
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testis periodically occur, the serous sac surrounding the testicle communicates 
throughout life with the peritoneal cavity, a condition favorable to the produc- 
tion of hernia. With the obliteration of the lumen of the processus vaginalis, 
an inguinal canal, in the sense of a distinct tube, disappears, the spermatic 
duct and associated vessels and nerves, that necessarily share in the migration 
of the sexual gland into the scrotum, passing between the muscular and 
fascial layers of - the abdominal wall embedded in connective tissue. The 
remains of the shrunken genito-iiiguinal ligament, or gubernaculum, are 
represented by a fibro-muscular band, the scrotal ligament, that connects the 
lower end of the epididymis to the scrotal wall. 

Etiology. — (A) Abnormal Descent. — Conditions which may have been 
regarded as causing arrest of testicle within the abdomen. 

1. The inesorchium may be too long. This causes the testicle to hang 
too freely and it is prevented from engaging in the opening of the processus 
vaginalis. 

2. Adhesions may be formed between the peritoneum of the mesorchium 
and the adjacent portion of the serous membrane generally, the result of an 
intra-uterine foetal peritonitis. 

3. Lack of action of the internal fibres of the cremaster. 

4. The spermatic vessels may be too short. 

5. Certain forms of hermaphroiditism. 

6. Fusion of the testicles — synorchism. 

Conditions causing arrest after the testicle has entered the canal : 

1. Lack of development of inguinal canal, external ring, or one-half of 
the scrotum. 

2. Deficiency or absence of lower attachments of the gubernaculum, or 
diminished activity of its muscular fibres. 

3- Retraction by the action of the cremaster after the testicle has gained 
its normal position in the scrotum. 

4- Pressure of a truss for an accompanying hernia preventing the onward 
passage of the testicle from the inguinal canal to the scrotum. 

(B) Maldescent or Ectopia . — To gain a clear understanding of mal- 
descent of the testicle, it is essential to appreciate the anatomy of the super- 
ficial fascia of the lower abdomen and groin. This consists of two layers, the 
superficial stratum called Camper’s fascia and the deeper, Scarpa’s fascia. 
The former passes downward in front of the spermatic cord and becomes 
continuous with the dartos of the anterior portion of the scrotum. The 
latter,^ Scarpia’s fascia, descends internally over the pubis and fuses with 
Colies s fascia of the perineum, laterally it passes over Poupart’s ligament and 
becomes continuous with the fascia lata of the thigh and is also attached along 
the margin of the rami of the ischium and pvtbis. These fascial planes are 
easily demonstrated at operation by lifting the lower angle of the wound and, 
passing one’s fingers between the two layers, they easily enter the scrotum; 
but, inserting them behind the posterior layer they enter a space of loose tissue 
which at first may give one the impression of being in the upper part of the 
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scrotum, while actually the fingers are in the loose aerolar tissue of the upper 
and inner thigh. (Figs, i to 5.) 

The most common form of maldescent is the inguino superficial occurring 
seventy-three times in our series of 537 cases. In this variety the testicle 
after escaping from the external ring instead of descending into the scrotum, 
passes upward and outward toward the anterior superior spine of the ilium 
and lies on the external oblique aponeurosis. The cause of this condition is 
hard to explain. In none have we found any remains of the gubernaculum, 
and it is only fair to assume that it had been ruptured and the testicle, 
having escaped from the external ring, finding its normal passage into the 
scrotum barred by some anomaly, takes the path of least resistance and 
comes to lie on the aponeurosis of the external oblique beneath the deep layer 
of the superficial fascia. 

Dr. W. B. Coley believes that the most important and most frequent 
etiological factor in superficial type of maldescent lies in the presence of a 
congenital pouch of peritoneum upon the surface of the aponeurosis of the 
external oblique. In other words, in some unknown way the vaginal process 
of peritoneum instead of passing into the scrotum in the normal way has been 
diverted upward into the abnormal position upon the external oblique. . 

Doctor Coley has reported a case of bilocular sac in which one portion of 
the sac extended into the scrotum and the other upon the external oblique. 

The second most common site for maldescent, in our experience, is the 
upper part of the thigh. This variety occurred thirteen times in our series. 
In all of these cases we were able to demonstrate the gubernaculum passing 
down ahead of the testicle beneath Scarpa’s fascia and we feel its presence 
demonstrates its important bearing as an etiological factor. In some of these 
cases the testicle lay close to the perineum, but of course could not enter it by 
this route due to the attachment of both Scarpa’s and Colies’s fascia to the 
inner margin of the ramus and we cannot help but feel that some of the cases 
reported as maldescent of the perineal type are of this variety. 

Maldescended testicles are also found at the root of the penis and in the 
perineum, but have not occurred in our series. One of the authors recalls 
having seen two of the former variety in the dispensary, but both were too 
young for operation and were subsequently lost sight of. Probably this 
variety is the beginning of a true perineal maldescent, for if we recall the 
fascial planes, previovisly described, in order for a testicle to reach the 
perineum, it must descend over the crest of the pubis, and then beneath 
Colies’s fascia to the perineum. Whether these malpositions are caused by 
a complete rupture of the gubernaculum, and the testicle with nothing to 
guide it takes the path of least resistance, or whether this prolongation of the 
gubernaculum is h3fpertrophied and this influences the maldescent is impos- 
sible to state authoritatively. Our impression is that it is the gubernaculum 
which influences the maldescent to the perineum, for we cannot conceive 
of the testicle reaching that position by simply following the path of 
least resistance. 
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Fig 3 — Showing attachment of posterior layer of fascia (Scarpa’s fascia) and Colles’ fascia to descending 
ramus Obviously it is impossible for a testicle under this fascial plane to enter perineum 
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cases, W. B. Coley elicited a history of trauma in about 33 per cent. The 
fact that in the majority of cases of maldescent, the testis is to be found 
in the inguinal canal may be seen to favor the theory that trauma plays a role 
in development of malignancy, .since testes in the canal are obviously more 
liable to trauma than the scrotal or intra-abdominal variety. 

Moreover, it seems that malignant degeneration of the undescended testis 
is in keeping with the well-recognized observation that malignant tumors 
develop with frequency in highly specialized organs which are congenitally 
defective and in which the growth rate and period of’ maturity are at variance 
with the normal. Thus we ascribe the higher rate of malignant changes in 
undescended testes, not to the mere circumstance of their abnormal position, 
but to an inherent cellular abnormality which also is responsible for the other 
histological differences noted previously. It is also suggestive that malignant 
changes seldom occur before the onset of puberty, but are most frequent 
during the period of greatest sexual life. At a time when cellular changes 
are taking place in accordance with functional demands, it seems logical 
that metaplasia might occur more frequently in a defective organ than in 
a normal one. 

Diagnosis . — The diagnosis of maldescent of the testis is not difficult 
since it at once suggests itself to the examiner, who on palpating the scrotum 
finds one, or both testes absent. It is important, however, not to overlook 
the fact that in young boys the cremasteric reflex is so active that the testis 
may retreat within the external inguinal opening and give the examiner 
the impression of a testis that has failed to descend. By pressure along the 
canal from above downward and inward the testis pulled up by the cremas- 
teric reflex can be restored to its normal scrotal position, whereas the true 
undescended organ cannot. The absence of a testicle in the scrotum and at 
the same time the presence of an ovoid elastic, movable mass in the course 
of the inguinal canal is diagnostic. Rarely no such mass can be palpated and 
in these cases the organ is truly abdominal. 

Ectopic testis may be diagnosed by finding the characteristic mass in one 
of the following situations ; Beneath the fascia and overlying the external 
oblique aponeurosis, at the root of the penis, beneath the fascia of the thigh, 
or exceedingly rarely in the perineum. If it lies just outside the external 
ring we ascertain, if possible, whether it is directed toward the scrotum or 
thigh. A little experience makes this comparatively easy as gentle downward 
pressure will usually show us which path it will choose. 

Ectopia of the superficial inguinal type is the hardest to diagnose, but 
frequently the sac with the contained testicle can be felt lying superficial to 
the aponeurosis of the external oblique between the external ring and the 
anterior superior spine. 

It should be emphasized that while the undescended testicle is almost 
invariably associated with congenital inguinal hernia, such a hernia is very 
frequently not palpable or recognizable prior to operation. In our experience, 
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has been placed in its normal position before the changes which come with 
puberty occur. 

If the undescended or maldescended testicle is accompanied by a large 
hernia, we feel an earlier operation is imperative, as naturally retention of 
the hernia by a truss is sure to exert pressure on an already underdeveloped 
organ, and would also prevent any tendency to normal descent. Truss 
treatment is therefore contra-indicated. In maldescent, especially when the 
testis is directed into the thigh instead of the scrotum, we usually advise 
operation earlier, as further descent does not aid the testicle in reaching 
the scrotum. 

Location of testicle before operation: We regret that our statistics on this 
classification are incomplete, as we only have accurate data in 210 of the 537 
cases, which is as follows : Abdomen 17, inguinal canal 83, external ring 24, 
inguino superficial 73., thigh 13. We believe it is fair to assume that in the 
majority of the cases in which the position was not stated the testicle either 
lay in the canal or at the external ring and that most of the more unusual 
locations were noted. 

Operative Technic . — The usual skin incision as for a simple hernia is 
employed, save that it is carried downward well over the spine of the pubis. 
In carrying the incision through the superficial fascia it is important to 
realize that we may be dealing with a sac of the superficial inguinal type, 
which after its emergence from the external ring turns upward toward the 
anterior superior spine and lies on the aponeurosis of the external oblique 
just beneath the deep layer of the superficial fascia. If this possibility is not 
borne in mind a hasty incision may result in damage to the testicle or vas. 
In cases where the testicle lies in the canal and has never escaped through 
the external ring, the latter may be very small and difficult to identify. Rather 
than spend too much time in trying to identify it, we believe it simpler to 
make an incision in the external oblique from above downward, terminating 
immediately over the spine, which is the point where the external ring ought 
to be. Having reflected the aponeurosis and exposed the inguinal canal, we 
follow the gubernaculum to its termination and decide whether it leads into 
the scrotum or beneath Scarpa’s fascia into the thigh. We cannot emphasize 
this point too strongh^ for in spite of all the excellent literature on the 
operative treatment of undescended testicles, we have not seen this possibility 
dwelt upon, and what is more evident to the occasional operator on this 
condition than to assume that by following the gubernaculum, he must place 
the testicle in the scrotum. Having definitely determined the direction of the 
gubernaculum, the next step is to recognize the two layers of fascia by plac- 
ing retractors in the lower angle of the wound and inserting two fingers 
between the two layers and lift up the drapings to assure oneself that the 
fingers are in the scrotum. A good-sized pouch is made and packed firmly 
with gauze ; this stops all bleeding and prevents the pouch from contracting. 

The cremaster is now divided in the direction of its fibres and the sac, 
vessels and testicle delivered, the vessels and the testicle lying apparently 
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end of the sac about the testicle. This is a refinement which we do not 
consider essential; Sometimes it may facilitate the subsequent formation 
of a hydrocele. Some that advocate it claim that if the testicle is not covered 
with a serous layer, the fact that it lies bare in a cavity composed of a certain 
amount of connective tissue, may interfere with its subsequent development. 
Both these objections we believe are chiefly theoretical and we do whichever 
seems indicated in the individual case. 

The gauze which was used to distend the scrotum is now removed and 
replaced by the testicle. We do not advocate suturing the testicle to the 
bottom of the scrotum, for we firmly believe that if it is necessary to mechani- 
cally fix it there we have defeated the object which we had hoped to attain, 
i.e., bringing the testicle into the scrotum without tension. For the same 
reason we do not feel it essential to suture the upper opening into the 
scrotum, but see no objection to it if one prefers. The cord is not trans- 
planted and the wound is closed as in the usual hernia operation. Before the 
dressing is fixed, we strongly advise palpating the scrotum to reassure our- 
selves that the testicle lies free in the place where nature intended it should be. 

End Results . — Before stating our end results, we feel it only fair to 
explain that many results have been written as satisfactory without further 
observation as to location or size of testicle, and we have classified these 
under the heading “ not stated.” 

Location of testicle after operation: 


Not traced 

120 

Outside e.\ternal ring 

.... 77 

Not stated 


Upper scrotum 

.... 64 

Not palpable 

13 

Scrotum 

.... 114 

Inguinal canal 

13 

Thigh 

.... 9 

537 


Assuming that from the standpoint of location after operation a testicle 
in the scrotum or upper scrotum was satisfactory, excluding the not traced 
ones, gives us a 40 per cent, satisfactory result. If we also exclude the group 
of not stated cases we have a 60 per cent, satisfactory result. It seems to us 
fair to assume that the pei'centage of satisfactory results lies somewhere 
between these two probabty around 50 per cent. 

Size of testicle after operation : In this classification our statistics are 
very incomplete and the results very unsatisfactory. 


Not traced 120 

Not stated 328 

Not palpable 13 

Atrophic 47 

Normal 29 


537 

This gives our percentage of normal testicles, including the not traced, 
as 7 per cent. By excluding the not traced and the not stated, which is a most 
liberal interpretation, we get 31 per cent, of testicles normal in size. We 
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dollar and persisted for weeks in spite of hot compresses and massage. In 
the second the tender infiltration was about the size of the palm and also 
resisted local treatment so that tenderness was present even a year later. 
Polyarthritis appeared nineteen months after the onset of the myositis. Both 
were thought by the author to be associated with the fascia lata and under- 
lying muscles. Eichhorst’s case of a man fifty-six years old, who in the 
fourth week of an acute gonorrhoeal urethritis, noticed pain in the external 
aspect of the right thigh a little above the middle, followed in a few days 
by palpable induration, hard as cartilage, four by eight centimetres in size, 
skin -normal. This was followed in two weeks by arthritis of the wrist. 
And the last of this class reported by Cumston in a man twenty-seven years 
old. Two weeks after the onset of an acute gonorrhoea the patient suffered 
from fever, malaise, and pain in the right biceps muscle. Five days later 
swelling appeared and persisted for six weeks. The mass was circumscribed, 
hard and tender. 

All of the above types remain on a purely clinical level and are apt to 
prove somewhat difficult of demonstration. The fourth, with which this 
paper is more directly concerned, is the purulent form. 

Recently a case came under observation of suppurative myositis following 
an acute exacerbation of a chronic urethritis and endocervicitis from which 
at operation Gram-negative diplococci were obtained proven by the methods 
referred to below as being gonococcal. 

Harris and Haskell in 1904 were unable to find in a survey of the 
literature any cases which they could regard as more than tentatively estab- 
lished as gonococcal intramuscular abscesses. Ware in 1901 reviewed the 

reported cases as did Schwetz in 1906 and Norris in 1913. 

In the present review of the literature numerous cases of suspected 

gonococcal abscess have been found, none, liowever, proven according to 

present bacteriological criteria. Among those which are probably primarily 
intramuscular the reported laboratory findings vary from smears and cultures 
on properly enriched media or plain agar or bouillon, to no data or no details. 
A number though intramuscular are almost certainly due to lymphatic exten- 
sion from a neighboring arthritis and cannot be considered metastatic. Others 
are apparently cases in which the intramuscular abscess is but one phase of a 
generalized pyaemia or an infarction episode in a malignant endocarditis. 

To the group of what may be called primary intramuscular abscesses 
belong the following cases : 

1. Samberger.'® Male, thirty-five. An arthritis of the knee in the second month of 
a urethritis was complicated by a pain in the arm and a nut-sized swelling in the muscles 
of the posterior axillary fold. The seropuruleiit exudate obtained on incision yielded 
gonococci proven by smear and culture. (No data.) 

2. Harris and Haskell.”^ Female, thirty-four. The patient had had leucorrhoea 
for years and a mass in the lumbosacral area for four months and another in the calf 
for one month prior to admission. Both were the size of an egg. At operation the 
erector spinse and gastrognemius and soleus muscles were found involved. The cream- 
like pus showed Gram-negative diplococci. No growth on bouillon, tj'pical colonies on 
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of B. coli and gonococci. Exitus twenty-four days after admission. Autopsy disclosed 
an early endocarditis from the vegetations of which diplococci were obtained on smear. 
Culture negative. 

2. Wynn. Male, twenty-four. Patient after a protracted course and varied surgical 
interference disclosed at autopsy suppurative nephritis, two large pelvic abscesses, seminal 
vesiculitis and numerous small subcutaneous and intramuscular abscesses in the chest 
wall. Films and blood agar cultures from the suppurative foci showed the presence 
of a mixed infection with B. coli, staphylococci, and gonococci. Blood from the heart on 
plain agar slopes developed a pure culture of gonococci. 

3. Strong.'” Soldier admitted January 15, 1904,’ with chronic gonorrhoea and 
abscesses involving the left extensor carpi ulnaris and extensor digiti quinti muscles. 
Opened January 21, with escape of forty-five cubic centimetres of pus. Later, abscesses 
were opened at the border of the right sterno-mastoid and at the junction of the right 
deltoid and pectoralis muscles. A typical growth was obtained in forty-eight hours on 
blood serum. Many gonococci were found in the smear. Ihe biceps and the flexors of 
the right thigh were indurated. (No details of smears or cultures.) 

A miscellaneous group more or less pertinent to intramuscular gonococcal 
abscess has been found in the course of the bibliographical research. 

To this belong Iwanoff’s case, quoted by Von Hofifmann,“ of gonorrhoeal “endo- 
metritis ” with a small abscess in the wall of the left ventricle and one in the parenchyma 
of one kidney in which smears showed cocci believed to be micrococci gonorrhcE;E; that 
of Councilman with myocarditis, pericarditis, arthritis, and urethritis caused by a Gram- 
negative coccus ; that reported by Serafini of an abscess in the internal and external 
oblique muscles due to an antecedent epididymal abscess; Budjwid’s'’® report of multiple 
abscesses, the intramuscular character of which has been questioned by Young “ and 
validly objected to by Harris and Haskell'” on the grounds of their location; Power’s ■*“ 
case of diffuse gonococcus infection of the entire upper extremity originating almost 
certainly in an infected elbow-joint. What pus was obtained here, came, from below and 
in front of the external condyle, leaving the exact location of suppuration indefinite as 
to its subcutaneous or intramuscular position. A unique instance of gonococcal abscess 
has been described by Kerassatis “ whose patient with each recrudescence of a specific 
urethritis, complained of pain behind the right ear. Under observation a fluctuating 
inflammatory mass overlay the right mastoid region. Some intracellular organisms 
resembling gonococci, were found on smear of the thick gray pus evacuated at incision. 
Whether this case was subcutaneous or had its origin in the upper extremity of the 
sterno-mastoid muscle is not clear, though the former assumption is much the more prob- 
able. It seems unlikely that it should have been an extension from a possibly involved 
temporo-maxillary joint. Cases of subcutaneous abscesses associated with gonococcal 
arthritis are reported by Dufour,'*" Klippel et Rachet,''* Schwetz,'” and Young."''’ 
Chauffard and Fiessinger give a description of a case of probable extension of a puru- 
lent process from an arthritis along facial planes, between biceps and brachialis muscles. 

The following case referred by Dr. Maurice Davis is presented because of 
its undoubted gonococcal metastatic nature ; 

Mrs. H. W., a white woman of twenty-five, married, first seen March 25, 1926, on 
account of pain and swelling of right forearm. 

Past History . — In 1922, following curettage for an incomplete, probably self induced, 
abortion, the patient had an attack of acute pelvic inflammation the results of which 
necessitated a double salpingectomy and right oophorectomy on A'lay 13, 1925 - History 
of the onset of the Neisserian infection is vague, but it probably antedates the abortion 
by some years. Dysuria and leucorrhoea have recurred intermittently for which the 
patient has had desultory treatment. About ten days before onset of the present illness 
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burning on urination and yellowish vaginal discharge reappeared. Treatment consisted of 
topical applications of mercurochrome and silver nitrate, without marked amelioration 
of symptoms. 

Present Illness— Onset March i6, 1926, some ten days after recurrence of ureth- 
ritis and endocervicitis, with toothache-like pain in dorsum of right mid forearm. 
Pain was constant and gradually increasing in severity. Forty-eight hours later some 
puffiness of the mid forearm was noticed. No chill or sweats. No vomiting. Patient 
has felt feverish during the last few days. Codeine given in rather large doses has failed 
to afford relief from the throbbing pain. The puffiness first noticed has increased to a 
definite swelling. 

Physical Examination. — Temperature, 101.4; pulse, 104; respiration, 22. 

General Appearance. — That of a well nourished and well developed young white 
woman, Ijdng in bed complaining of exquisite pain and swelling of the right forearm. 

The ureteral orifice was reddened, no pus on stripping, cervical os inflamed. Stringy 
muco-purulent discharge, otherwise general and regional examinations negative, except 
as noted in folloiwng history. 

Local Examination. — On the dorso-lateral aspect of the mid third of the right fore- 
arm is a swelling four bj" six centimetres, raised about one centimetre above the surface, 
oval, equidistant from radial styloid and external epicondyle, tender to touch, painful. 
Skin over swelling normal, though slight local heat is appreciable. Active flexion and 
extension of the wrist and elbow unrestricted, but painful at point of swelling. Pronation 
and supination normal. Ring and middle fingers held in semiflexion ; they can not be 
fully extended actively, but can be passively without pain. Pseudo fluctuation as in a 
lipoma is noted. 

Urinalysis. — Amber, cloudy, acid, specific gravity, i.oio, trace of albumin, sugar and 
acetone negative. Few pus and epithelial cells, many red blood cells. 

Blood; Haemoglobin, 65; red blood cells, 4,000,000; white blood cells, 12,640; poly- 
morphonuclears, 75 ; small lymphocytes, 20 ; large lymphocytes, 3 ; large mononuclears, i ; 
Transitionals, i. 

Urethral and endocervical smears show typical Gram-negative coffee-bean-shaped 
diplococci. 

Operation . — March 25, 1926. Light ether anaesthesia. Picric acid skin preparation. 
Incision was made over point of greatest prominence where suggestion of fluctuation 
M'as present. No oedema of subcutaneous tissue or muscles noted. Blunt dissection with 
finger through belly of extensor digitorum communis, which was found to be of normal 
color but friable in its deeper portion. About two cubic centimetres of thick creamy 
white pus was encountered just before reaching the radius. Bone felt normal to mediate 
palpation with clamp and smooth to finger. No tendons noted in field. Wound packed 
with iodoform gauze. Dry dressing applied. 

Laboratory examination of pus obtained at operation showed Gram-negative intra- 
cellular diplococci, identical in morphology with those obtained from urethra and cervix. 
Culture of the pus on blood agar slants under reduced oxygen tension, produced in 
twenty-four hours typical dewdrop colonies which later became about 0.5 to i millimeter 
m diameter, gray, glossy, translucent, round bordered with scalloped edges. Subcultures 
on dextrose produced fermentation. Maltose was not affected. Seeding on plain agar 
and bouillon remained sterile. 

Post-operative Notes. — Pulse, temperature and respiration fell to normal within 
three days. _Wet dressings were applied and wound was dressed and repacked every 
other day and irrigated at first with mercurochrome and later with argyrol. Rather 
marked pitting oedema appeared in upper forearm and elbow on the third post-operative 
day, most marked about external cond^dc. This gradually subsided in about a week. 
For about one month following this cedema the patient was unable to fully extend the 
forearm. The 'fingers were held in semi-flexion for some three weeks after operation. 
Three weeks after operation the patient complained of severe pain in left lower quadrant 
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requiring codeine for relief. Pelvic examination at this time disclosed a slightly 
enlarged and boggy cervix and fundus. Purulent discharge still noted, though inflam- 
mation had largely subsided. Fornices and cul-de-sac clear. One week after operation 
treatment of the urethritis and endocervicitis was resumed and the condition was soon 
greatly improved. Pains in the left lower quadrant recur with decreasing severity 
every few days. Wound healed in thirty-five days. Six weeks after operation all move- 
ments of fingers, wrist, and elbow were normal. 

Comment . — Rothe in 1908, and Elser and Huntoon in the following 
year, made possible through their experimental work the differential identifi- 
cation of the gonococcus from the remainder of the Neissereae; by means of 
fermentation tests. The technic of culturing the gonococcus by the method 
of lowered oxygen tension first reported by Wherry and Oliver, and 
recently elaborated and popularized by Swartz,^® has greatly facilitated the 
isolation of suspected cocci. The evidence of the Gram stain can be consid- 
ered as no more than presumptive of the presence of the gonococcus, espe- 
cially in extragenital lesions. Cultural methods are necessary to diagnosis 
and the final proof devolves on the relatively simple fermentation tests or on 
immunological reactions. However, the dictum that growth on ordinary 
media precludes the presence of gonococci cannot be rigidly maintained as 
pointed out by Johnson and Hill as a number of observers have isolated 
what they considered gonococci on such media. 

As mentioned above none of the seven collected cases of probable primary 
metastatic intramuscular abscess complies noth the present requisites of 
identification. Four cases (21, 25, 26, 27) are supported by both smear and 
culture; one (22) by smear culture negative due to improper media; the 
other two (28, 29) by smear only. In spite of the absence of complete data 
all of these seven cases should be considered as true instances of gonococcal 
purulent myositis. The two cases of Rona and that of Eichhorst were 
thought by Ware to be the only authentic cases reported ; while Harris and 
Haskell felt that the case of Ware was the only one even partially substan- 
tiated up to the time of their respective reviews. Dufour’s second case of 
an abscess in the muscles of the arm seems to be excluded from this series 
as the organisms grew in colonies described as being 2 or 3 millimeters in 
diameter. Gonococcic colonies do not s^row to this size. 

Summary . — Seven cases of probable but unproven gonococcic abscesses 
in muscle tissue are abstracted from the literature and a case due to a tran- 
sient gonococcaemia is presented with confirmatory bacteriological data. We 
wish here to make acknowledgment of the kind assistance of Dr. E. S. 
Maxwell, and his technician. Miss McKenna, in carr3dng out the bacteriolo- 
gical work. 
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TRANSACTIONS 

OF THE 

NEW YORK SURGICAL SOCIETY 

Stated Meeting Held May 12, 1^26 
The President, Dr. Walton Martin, in the Chair 
BRAIN ABSCESS 

Dr. Charles A. Elsberg presented a boy, fourteen )'^ears of age, who 
had had sinus trouble for years. Three weeks before the operation he had 
an otitis followed by mastoiditis, for which he was operated upon. For one 
week he had gradually increasing headache with drowsiness, loss of flesh 
and fever. 

At the examination he was found to have distinct signs of a right cere- 
bellar lesion, although the fundi were normal. 

March 6, 1926, under local amesthesia, a button of bone was removed 
over the right cerebellar hemisphere, the dura incised and the right hemisphere 
aspirated. Considerable thin pus, containing haemolytic streptococci, was 
found, and the abscess drained. 

After the operation the temperature rapidly fell to normal, and he made 
a prompt and uneventful recovery, his wound being entirely healed by the 
end of April. 

Doctor Elsberg presented a second case in the person of a patient, seven- 
teen years of age, who one month after an operation for pyopneumothorax, 
developed severe headache, convulsive twitchings on the left side of the body 
and increasing papilloedema. Through a trephine opening over the right 
temporo-parietal region, a brain abscess, 4 centimetres below the surface of 
the brain, was opened and drained — at least three ounces of pus being 
evacuated. The patient improved for a few days, but the papilloedema 
became more marked and paresis of the left arm and leg appeared. As the 
abscess was one without a lining membrane, a second operation was per- 
formed. Considerable bone was rongeured away, the dura widely opened, 
and the abscess cavity laid wide open by an incision 2 to 3 inches long through 
the brain tissue. Two Carrel tubes were inserted into the cavity, around 
which gauze packings were introduced, so that the cavity was held wide open. 
Daily irrigations with Dakin solution were given. Improvement was rapid 
after this second operation — the papilloedema receded completely, the weak- 
ness of the left upper and lower limb disappeared, and the patient was dis- 
charged from the hospital after six weeks, apparentl}'’ well, free from all 
signs of neurological disturbance. One month later, a small superficial 
abscess in the bulging scar was incised and drained, after which the wound 
healed, the large cerebral hernia that had existed, rapidh'^ receded, and the 
patient had remained well, excepting for a few convulsive seizures which are 
undoubtedly due to the large cicatrix in the brain tissue. The operations 
were performed over one year ago. The pus from all of the abscesses con- 
tained staphylococcus aureus in pure culture. This is the first case of a 
brain abscess secondary to pulmonary suppuration that has recovered in the 
experience of the speaker, and he believes that the satisfactory result was 
due to the wide incision and drainage of the abscess, and the daily irrigations 
with Dakin solution. 
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- CHONDROMA INVOLVING THE GASSERIAN GANGLION 
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began to complain of pain in the right frontal region and received anti- 
specific treatment here without benefit and again returned to Vienna, where 
she was treated without benefit. The symptoms have persisted and grown 
steadily worse and recently the vision in the right eye has become very 
poor, soon afterwards followed by loss of vision in the left eye. She has 
frequent headaches and vomiting. 

On physical examination there were no signs except those referred to 
the cranial nerves. There was complete drooping of the upper lid on the right 
side and a complete immobility of the right eyeball. The fundi were pale 
but normal. There was a distinct anaesthesia over the first and second 
branches of the right trigeminus with marked atrophy of the temporal and 
masseter muscles. 

X-ray examination showed a slight calcified mass just behind the sella 
turcica. 

Through a typical incision for trigeminal neuralgia the third branch of 
the trigeminus was exposed. In front of it .lay a tumor 2x3 cm. in size, well 
encapsulated. An incision was made in the capsule and the tumor contents 
thoroughly enucleated. Her general recovery was very satisfactory from the 
operation and there was a very striking improvement in all her symptoms. 
Her headache ceased ; there was considerable return of motor power in the 
temporal and masseter muscles ; the vision was markedly improved ; she has 
continued to improve up to the present. Pathological report was chondroma. 

PITUITARY TUMOR ON THE FLOOR OF THE THIRD VENTRICLE 

Doctor Elsberg presented a boy, sixteen years of age, who was 
seen and operated upon at the Presbyterian Hospital. The boy had been 
suffering from headaches for many years, and for four years had had 
polyuria and polydipsia and had been treated for diabetes insipidus. Two 
months before his operation, he began to be increasingly dull and drowsy 
with continual headache which became progressive!)’’ worse. For three weeks 
his vision had been growing progressively worse. Four days before admis- 
sion to the hospital, the right eye was practically blind and vision in the left 
eye was much reduced. When he was admitted he had a glandular abscess in 
the left side of the neck, which was incised and which contained typical 
tubercular degenerated material. 

He was an underdeveloped boy, very drowsy and sleepy, and the phvsical 
examination was not satisfactory on account of poor cooperation. Vision 
was so much reduced that he could not count fingers at ten centimetres and 
he seemed to have a bitemporal hccmianopsia. There was complete paralysis 
of the right sixth nerve and almost complete paralysis of the left sixth, with 
some involvement of the third nerve on each side. There was slight papil- 
Icedema. _ His blood-pressure was low, 88/36, and the X-ray showed a back- 
ward^ tilting of the posterior clinoid processes, undoubtedly due to a tumor 
in this location. 

January 14, 1926, a large osteoplastic flap was turned down on the right 
side, the frontal lobe elevated, and a tumor exposed lying above and behind 
the sella turcica. It was well encapsulated and an incision was made into it, 
and a large amount of tumor tissue removed with a curette until a cavity 
2 to 3 cm. in size remained. The bone flap was returned into place, and the 
wound closed. 

His general condition began to improve very quickly, and his vision 
improved very much. When last examined there was 20/40 vision in the 
right eye and 30/30 in the left eye. The bitemporal haemianopsia had dis- 
appeared and the fields were now complete. The third and sixth nerve 
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carcinoma of larynx, pharynx, trachea and cesophagus 

paralyses had ^ 

n:— 

Dr. Franz J. Torek her^CT^to J 

dated her symptoms ^s^allowing. She was first treated for a 

pain in her throat and i Y tonsils removed with a slight 

cold without success, iuen sne 
temporary improvement. 

But her dysphagia re- 
curred very soon aftei her 
tonsillectomy. In the last 
few days her dysphagia 
was very severe. Then 
Dr. Edward Pratt was 
consulted, who found a 
mass in the right pyri- 
form fossa involving the 
right arytenoid cartilage, 
causing paralysis of the 
right vocal cord. The 
other side was also swol- 
len, but its mobility was 
fairly normal. An X-ray 
picture showed the upper 
cesophagus also to be 
involved. 

March 30, 1926, Doc- 
tor Torek performed a 
Witzel gastrostomy under 
local ansesthesia. Four 
days later, April 3, the 
resection of the larynx 
and oesophagus was 
undertaken under colonic 
ansesthesia, 4 ounces of 
ether and 2^ ounces of 
oil being used. A quadri- 
lateral incision was made 
with its base over the 

right sterno-cleido-mas- 
toid muscle and extending , -pup flan thus outlined, includ- 

from the hyoid bone to the muscles of the 

ing the platysma, was turned over t bluntly exposing the larynx, 

netk. In tht midline the musdes we The 

thyroid gland, and trachea Tim including all 

constrictor muscles of the pnar^ trachea was bluntlv separated from 

the thyroid arteries were The trachea was then divided 

the oesophagus at the second t 1 ^^qflch appeared perfectly normal, but at 
between the second and ri this cut went through cancer tissue 

the posterior, soft wall of therefore excised for a distance of 

The posterior wall of tm sutured with fine chromic 

g^diiS^gX" of the trachea. The cesophagus was also involved 



■P.p I —Result after resection of larynx, pharynx, trachea and 
Fig. I. ^Aesu ppgophagus for carcmomia. 
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to a lower point than had been expected. It had been intended to suture the 
divided oesophagus to the lower margin of the skin flap with the view of later 
reconstructing it by forming a skin tube, but this plan had to be abandoned, 
for the extent of involvement necessitated a resection in its upper thoracic 
portion, and after the division of the oesophagus its stump lay fully 5 cm. 
below the sternal notch. The larynx, pharynx, and oesophagus were then 
separated from the vertebral column and removed. The epiglottis was allowed 
to remain. The pharynx was closed by a fine chromic gut suture. The right 
lobe of the thyroid was removed with the mass, as it appeared to be in danger 
of necrosis. The left lobe, which looked better, was implanted between the 
muscles of the left side. The trachea was sutured to the margins of the 
skin wound. The muscles of each side were loosely united with chromic gut. 
An iodoform gauze and a split rubber drain were introduced on either side 
of the trachea. The skin was sutured with silk except at the region of the 
suture of the pharynx, to allow for possible leakage. An iodoform gauze 
tampon was placed there. The upper wound was dressed dry, the lower 
wound, around the tracheal orifice, was covered with vaseline gauze. The 
upper tampon was removed on the fourth day. There was no leakage from 
the pharynx suture, but the wound suppurated till the sixteenth day, when a 
piece of necrotic tissue came out, probably a portion of thyroid gland. Then 
the wound remained dry. The drains to the stump of the cesophagus were 
removed between the fourth and seventh days. At first the patient used no 
tracheal cannula, but as the opening was rather small, owing to the excision of 
the posterior wall of the trachea, it became necessary on the sixth day to 
stretch the trachea and introduce a tube. The patient chews her food and 
spits it into a funnel connected with the stomach tube. She has gained 
twenty pounds. Her whispering speech is steadily improving. 

The pathological report was ; Prickle cells in nests with pearl formation. 
Marked diversit}' in size of cells ; increase of chromatin in many. A type of 
epithelioma classed by some among the highly malignant. 

JEJUNAL ULCER FOLLOWING GASTRO-ENTEROSTOMY 

Constantine J. MacGuire, Jr., presented a man, thirty-six years 
of age, who December 2.J, 1923. was admitted to the First Surgical Division, 
Bellevue Hospital, sufifering from a pyloric ulcer. Posterior gastro- 
enterostomy was done and his symptoms were relieved for nine months. 
Then pain recurred but lower down and to the left. It came on about two 
hours after meals. No vomiting. An X-ray examination located an ulcer 
in the jejunum about 2 cm. beyond the gastro-enterostomy stoma. May 25, 
performed a second operation and found the duodenum almost 
typlaced by scar tissue and completely stenosed. There was an ulcer in the 
jejunum as shown in the X-ray. It was firmly attached to the posterior 
surface of the transverse colon which formed the base of a crater which had 
completely passed through the jejunal wall. 

The ulcer-liearing section of the jejunum was resected. The distal half 
of the stomach and the pylorus were removed and the stump of the duodenum 
closed. The excised portion of stomach contained the old gastro-enterostomy 
stoma. The distal limb of the jejunum was now anastomosed to the open 
end of the stomach stump, and the proximal limb of the jejunum, which was 
very short, was planted low down in the side of the distal limb of the jejunum. 

It was felt that after this there would be but little acid-forming area of 
stomach left, but after nine months relief from symptoms not only y,'a.‘j 
there recurrence of pain, but there have been several severe hemorrhages inch 
the bowel. X-ray now shows another marginal ulcer and although 'the 
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age at that time was thirty-two. He gave a history of operation for acute 
perforated ulcer of the duodenum three years previously. He was symptom- 
free for a year and then developed pain coming on two hours after meals. 
X-ray revealed duodenal ulcer. Operation November 7, 1924, revealed not 
only evidence of old healed duodenal ulcer, but of a large crater on the lesser 
curvature of the stomach, which was the base of a penetrating gastric ulcer. 
The only curative procedure here seemed to be a resection of the distal half 
of the stomach with the first portion of the duodenum. This was then done 
and the jejunum then brought up anterior to the colon and anastomosed 
to the open end of the stomach. The operation was complicated by very 
extensive adhesions throughout the right upper quadrant and right lumbar 
gutter, probably the result of his perforation three years previously. The 
patient made a very smooth recovery and has been free from untoward diges- 
tive symptoms to date. He fails to gain weight but this is probably due to the 
fact that he smokes between thirty and forty cigarettes a day. 

THE TREATMENT OF CUTANEOUS BURNS 

Dr. Frederic W. Bancroft read a paper with the above title, for which 
see page i. Annals of Surgery, vol. Ixxxiv. 

Dr. Allen O. Whipple said that this was a very interesting contribution 
to a subject usually considered uninteresting in many hospitals. To the 
speaker, the demonstration was most interesting of the process said to assist 
the spreading of air follicles in the sebaceous glands beneath the crust. Look 
ing through the records at the P. and S., Doctor Whipple had been dis- 
appointed not to get visible evidence of this, and he felt sure these 
photomicrographs were rare as applied to burns. He wished to ask Doctor 
Bancroft if he had noticed evidence of poisoning in the use of tannic acid 
solution in young children in the first three weeks of life. He happened to 
see a toxic case of a newborn infant badly burned by means of an electric 
bulb. The lower extremities were badly injured and the question arose if it 
was safe to apply tannic acid in the case of a child so young. As recovery 
seemed to be progressive, it was felt unwise to apply it in that case. 

Dr. Seward Erdman said that his chief interest deals with the pathology 
of burns, which Doctor Bancroft has brought out so well. The old 
surgery taught that ulcers of the duodenum occurred as an effect of cuta- 
neous burns, and the speaker was curious to know the present status of 
opinion in that regard. He had never had such a case called to his attention 
and had never met a man who knew of a case of deep ulceration of the 
duodenum as a result of cutaneous burns, although ulcers of the duodenum 
are so common in surgery, and he wondered if this is a myth or if it really 
does occur and why. A child five years of age was brought to the New 
York Hospital badly burned and died in three days. The child vomited 
on the day of death and the nurse said the child vomited blood. No autopsy 
was obtained. Was this simply an inflammation of the mucosa causing slight 
hemorrhage, or was it an indication of deep duodenal ulceration? 

Dr. Seth M. Milliken said that he was deeply grateful to the reader 
of the paper for leaving out the mention of Carron oil, which is the worst 
method of treating burns. He agreed with the speaker that burned children 
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have to be carefully watched and the method of treatment changed as the 
condition changes. The speaker does not approve of debridement, but he 
believes longitudinal incisions are better than radiating incisions. He had 
never used tannic acid because he was afraid of the tanning effect ; if cellu- 
litis is dammed in it may have an augmentative effect. In granulations he 
treats them by covering the granulating surface with adhesive plaster. In 
using the adhesive plaster in superficial burns, he puts it on as soon as pos- 
sible after the burn occurs ; it keeps the area moist. He approved of the use 
of water as a wet dressing during the painful stage; after this the adhesive 
plaster can be put on as it does not damage the tissue during the advance 
of healing. 

Doctor Bancroft, in closing the discussion, said he had never seen any 
toxic effects from the correct use of tannic acid and he had treated children 
up to two years of age. He had seen late effects which he was not sure 
were due to the tannic acid or to the burn, such as rise of temperature and 
abdominal distention. He had not been able to get any autopsies. The 
Coroner’s ph3^sician will not allow autopsies for burns so he had not seen 
any duodenal ulcers but punctate hemorrhage of the small intestine had been 
observed by other writers, and it seemed to the speaker that this is what 
occurred in his distention cases, and it apparently affects the adrenals. He 
agreed with Doctor Milliken about debridement ; it was used between the time 
the old treatment was abandoned and the tannic acid treatments were begun 
and lives have been saved with it, but the after-treatment was very difficult in 
extensive burns. If the cases are not treated with tannic acid, debridement 
IS advisable in certain cases. He had always hoped for an opportunity to do 
primary debridement and grafting in small, deep burns. He had often made 
longitudinal incisions to relieve tension. As to adhesive plaster, if early 
grafting is done it will not be needed. It is easy to do a pinch graft which 
saves time and hastens epithelization. Both saline and glucose have been 
used intravenously. Tannic acid gives relief of pain and so picric acid is 
not needed. 
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DIAGNOSTIC INTRASPINAL INJECTIONS OF LIPIODOL 

In the January, 1926, number of the Annals of Surgery (1926, vol. 
Ixxxiii, p. 32) Drs. Wm. Sharpe and C. A. Peterson published an article 
on “ The Danger in the Use of Lipiodol in the Diagnosis of Obstructive 
Lesions of the Spinal Canal.” 

Judging from their statement of three cases — the only cases in which the 
method was employed by the authors — we think that mistaken deductions 
might be drawn with regard to the harmfulness of the method. 

From our personal experience, gathered during more than four years, 
and referring to some hundred subarachnoidal injections, confirmed by differ- 
ent authors whose names are cited by Sharpe and Peterson, we can on the 
contrary formally state the absolute harmlessness of the method — if the 
indications given by us are followed. 

Sharpe and Peterson are astonished because lipiodol is not absorbed more 
than one year after injection. It is a fact to which we have drawn attention 
with Y. Forestier many years ago — and that is a special property of iodized 
oil. We have never observed symptoms the existence of which could be 
attributed to lipiodol not being absorbed: neither pains nor incontinence as 
could have been inferred by the reports of Sharpe and Peterson. 

From another point of view, contrary to the statement of the authors, 
7 iever is lipiodol encysted, tvjtcn there is no arachnitis, and two years after 
injection, it is as mobile as on the first day. 

If there is arachnitis, lipiodol is blocked and encysted. The authors 
may think — but it is only a personal point of view — that blocked lipiodol has 
a harmful action. But their observation does not prove that harmfulness; 
the case in question consists in an illness, increasing spontaneously during 
two years, and it was only many months after injection of lipiodol, and after 
a laminectomy that the illness showed aggravation. 

There is no more reason to suggest an aggravation caused by lipiodol, 
than spontaneous or post-operative aggravation. 

We would like to draw attention to the fact that if the authors had 
followed the indications given by the lipiodol, they would have operated 
immediately. A second operation would not have been necessary, and encyst- 
ment would have been avoided. 

We have already, since a long time, suggested the method proposed by the 
authors : The Trendelenburg shoulders-and-head-down position. Lipiodol 
after examination falls in the lower lumbar theca, and does not remain on the 
level of the lesion. We do not employ an}^ other method. 

Neither do we agree with Sharpe and Peterson about the harmlessness 
of injection of air, no more than of exploratory laminectomy; their own 
observation is a proof. 

We must also draw the attention of the readers to the following: The 


894 



A HEAD REST FOR CEREBELLAR EXPLORATION 


principal case, the Case I of Sharpe and Peterson, was also published by 
A. S. Maclaire (Ajji. J. of Med. Sc., 1925, vol. clxx, p. 874). No mention is 
made of this, which gives the impression that there were two separate cases. 

We will also call to mind that, contrary to the authors, we do not use 
the product in ampoule form. Lipiodol undergoes a change when kept in 
glass; iodine can be liberated, and cause pains during two or three days, as 
in the Cases II and III of Sharpe and Peterson. It is for that reason that 
we use only lipiodol kept in aluminium. 

To conclude, we can guarantee the harmlessness of the method, if our 
indications are followed. W^e can assert that, in numerous cases this method 
has enabled us to localize lesions before the appearance of clinical signs, in 
spite of the statement of Sharpe and Peterson. 

However, we are ready to use another product opaque or transparent for 
X-rays, if any superior to lipiodol is proposed. 

We should also like to insist upon the necessity of hiterprefing the films. 
The technic is easy, without any danger, but the difficulty is to distinguish 
between pathological spinal block and a “ false block.” 


At last, we never said that a spinal block of lipiodol was necessarily an 


indication for operation. 


Prof. J. A. Sicard, M.D., 
J. Hagueneau, M.D., 



arts, France. 


A HEAD REST FOR CEREBELLAR EXPLORATION 


The head rest illustrated (Figs, i, 2 and 3) has been in use in the 
Cincinnati General Plospital for the past four years. It is intended par- 



Fig. I. — Apparatus attached to table. 


ticularly for occipital craniotomies, but is useful also in spinal or posterior 
thoracic surgery or wherever the anaesthetic must be given with the patient 
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lying face down. It is similar in principle to the one in use in the clinic of 
Dr. Harvey Cushing. 



The features of the apparatus which have been found particularly useful 
are the following : 

I. It is easily attached to any table. 



Pig 3 — Patient m position. The arras are bandaged to the loop 


2. The head is supported firmly and comfortably so that it is not unstable 
during operative manipulations. 

3. The distance between the shoulder supports, the height of the shoulder 
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supports, the height of the head support and the distance of the head support 
from the body are all adjustable so that the apjoaratus can be used on 
patients of any size. 

4. The loop to which the head support is fastened serves as an excellent 
rest for the patient’s arms and also holds the drapery away from the 
anaesthetist. 

5. When the operation is finished, the loop and attached head support may 
l)e dropped entirely out of the way so that the head dressings may be applied 
without hindrance. 

The apparatus is made by the Max Wocher and Son Co., of Cincin- 
nati, Ohio. John A, Caldwell, M.D., 

Cincinnati, Ohio, 

THE WHITMAN RECONSTHUCTION OPERATION 

The reconstruction operation of Dr. Royal Whitman has proven its use- 
fulness in cases presenting non-union following a fracture of the neck of the 
femur and in selected cases of osteo-arthritis of the hip. The operation is 
of short duration, subjects the patient to little trauma. The following case 



Fig. I. — Rontgenogram, taken April 5. 1924. showing old ununitcd fracture of the neck of the left femur 

with absorption of the neck. 


two years after operation is presented to show the range of painless motion 
attained by this type of reconstruction. 
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3 — ^Photograph showing the degree of abduction of the left hip. 
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the whitman 


reconstruction operation 
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This patient, age forty-seven, was seen in April, 1924, and gave a history of having 
fallen from a wagon a year previously, injuring the left hip. He had been treated by rest 
in bed and a diagnosis of “ laceration of the left hip ” had been made. One year after the 
injury he was walking with crutches, complaining of constant and extreme pain in the 
left hip on movement. An examination showed that the left leg and foot were rotated 
outward, that the greater trochanter was elevated above Nelaton’s line, and that there 
was two inches of shortening on the affected side. A rdntgenogram showed an old 



Fig. 6 — Rontgenogram, taken June 3, 1926, about two years after the Whitman reconstruction operation 

was performed 

fracture of the neck of the femur with the head in the acetabulum and almost complete 
absorption of the neck. (Fig. i.) On April 14, 1924, I operated upon this patient at the 
Hospital for the Ruptured and Crippled, transplanting the greater trochanter with its 
attachments downward onto the shaft and after removing the partly absorbed head, the 
newly formed neck was placed in the acetabulum as shown by the rontgenogram. (Fig. 
2 ) A long plaster-of-Paris spica was applied with the limb in moderate abduction, 
which was worn for four weeks This was replaced by a short spica and the patient 
allowed to w'alk with the aid of crutches. About tw'o months after operation all plaster 
w’as entirely removed, and active and passive motion with massage begun. 

The present range of flexion and abduction are showm in the accompanying photo- 
graphs (Figs. 3, 4 and 5) and a recent rontgenogram show’s the condition of the joint 
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THE END RESULTS OF A URETERAL ANASTOMOSIS 

(Fig 6) which is stable and painless. The patient states that for the last few months 
he has been engaged as a patrolman of a beach and that he has no discomfort whatever 

in walking long distances. 

Paul C. Colonna, M.D., 

Neiv York, N. Y. 

THE END RESULTS OF A URETERAL ANASTOMOSIS 

The average surgeon is rarely called upon to restore the continuity of a 
severed ureter. Still more rarely has he the opportunity of recording the 
result by pyelography after the 
lapse of a number of years. In 
the case here^ reported the anas- ■ 
tomosis was performed almost 
seven years ago, and I feel that 
the result after that length of 
time is of sufficient interest to 
justify reporting it. 

In July, 1921, the author re- 
ported in the Annals of Sur- 
gery (July, 1921, p. 92) a case 
of uretero-ureteral anastomosis, 
performed two years previously. 

The history of the case was then 
given but a brief synopsis may 
not be out of place here. In 
July, 1919, the writer operated L. 

upon a patient for multiple pic. I.— Pyelogram made almost seven years after 

fibroids of the uterus. The 

, r 1 • J peivis of the kidney. 

tumor mass was firmly impacted . . , • • 

in the pelvis and considerable difficulty was experienced in dislo gmg it. 
The broad ligaments were opened up and a fibroid the size of a laige grape 
fruit encountered low down in the pelvis on the right side. hen t ns 
mass was freed from its surroundings there was considerab e 3 ee mg 
from dilated veins in the broad ligament. In placing a heemostat on t lese 
bleeding vessels, the right ureter was caught in the tip of the forceps, witi 
the result, that when the mass was lifted out of the pe ms, tie ure 
was torn almost completely across, the ends being he toget ler 3} 
mere shred of tissue. The ureter in this case lay across the anterior con- 
vexity of the tumor near the median line, having been carrie 33 le 1 
ligamentous fibroid forward and inward in its growth. The bladder ^ as 
crowded over into the left half of the pelvis. After comple mg he hy tercc- 
tomy the continuity of the ureter was restored by a modifica 10,1 ot \ an 
Hook’s method, the details of which have been alreadi - 

A year and three months later the patient returned for exannnation. 
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ureteral orifice on the affected side was seen to be functionating normall}". 
Catheters were placed in both ureters and clear urine dripped normally from 
both sides. An intravenous injection of phthalein appeared simultaneously in 
the urine from both kidneys in eight minutes. The catheterized specimens 
obtained from both kidneys were free from pus or bacteria. 

She was not seen again until Apidl, 1926, almost seven years after the 
anastomosis had been made. She stated that during that time she has been 
in perfect health. Cystoscopic examination was carried out on April 20, 
1926. The bladder and ureteral orifices were found to be normal. Catheters 
were then placed in both ureters. The left passed readily to the pelvis but 
tbe right was arrested at a point about 12 centimetres from the ureteral 
orifice. Specimens of urine from both kidneys were collected, which, when 
examined were found to be normal. The catheters were then withdrawn and 
an intravenous injection of indigo-carmine given. The d3^e was seen to spurt 
normally from both ureteral orifices in about five minutes. The ureteral 
catheter was then reinserted into the right ureter and 12 c.c. of 20 per cent, 
sodium bromide solution injected and a rontgenogram made. The rontgeno- 
gram showed the ureter and pelvis of the kidney to be normal and without 
the slightest trace of dilatation above the point of anastomosis. The end 
result of the operation to restore the continuity of the severed ureter can in 
this case, I believe, be considered perfect. 

John D. McEachern, M.D., 
Winnipeg, Manitoba. 

PARTIAL EXCISION OF THE SCAPULA FOR ENCHONDROMA 

Excision of the scapula, whether for benign or malignant growths, has 
been rather a rare procedure in the past twenty years. Numerous cases have 
been reported and described, but not much stress has been laid on the 
mechanics of the operation nor the judgment of the extent of the excision. 
The prime object has been to preserve the greatest function of the arm with 
as little danger of recurrence of the tumor as possible. To such an end, 
conservation of the glenoid cavity with the joint capsule and as much of the 
scapula as could be safely preserved, was to be sought, providing, of course, 
that the entire scapula might not be consumed by a malignant growth. A 
firm foundation for the head of the humerus with reinforcement by muscular 
and bony tissue is gained so that eventually those muscles still remaining can 
adapt themselves to the weakened condition of the shoulder to produce a 
useful arm. 

Cases in which it is possible to perform the operation of excision of the 
scapula may be readily divided into two groups from a surgical standpoint : 

( I ) Cases in which nothing short of complete removal or even interscapulo- 
thoracic amputation will suffice, and (2) cases in which only partial excision 
is necessar3\ The patients in Group 2 will be limited to those with benign, 
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or comparatively benign growths, very early • malignant growths in which 
there is no evidence of extension, and diseases involving only a portion of the 
bone. Naturally, Group 2 comprises a rather small number of cases. The 
more conservative procedure should be the operation of choice in cases of 
enchondroma in which the growth is localized and benign. When the growth 
invades and fills the blood-vessels and cases in which discontinuous metastasis 

occurs, such a conserva- 
tive operation is, of 
course, out of the 
question. 

A brief study of the 
scapula from an ana- 
tomical viewpoint will 
readily show that an 
operation which could be 
performed leaving the 
glenoid, coracoid and 
acromion processes in- 
tact would not materially 
weaken the shoulder or 
embarrass the function 
of the arm. Further- 
more, the bases of these 
processes arise close to- 
gether at the narrowest 
point of the bone, and so 
this part of the operation 
is comparatively simple 
to perform. Thus, not 
only is a solid foundation preserved for articulation of the head of the 
humerus, but the attachment of the coraco-brachialis, pectoralis minor, short 
head of the biceps, long head of the triceps, and a portion of the deltoid and 
trapezius muscles are maintained intact. 

Buchanan,^ in a review of the literature on excision of the scapula in 
1900, cited ninety-four cases of partial excision of growth in this region. 
These excisions varied in extensiveness from removal of all of the bone 
except the acromion or coracoid processes, alone or together, or the glenoid 
alone, to simple removal of the lower angle of the bone. Nowhere is mention 
made of preservation of all three of these processes when an extensive 
resection was necessary as in the case reported here. 

Case 25974. — Miss O. G., aged thirty-one years, came to the Clinic, July 28, 

'Buchanan, J. J. ; Total excision of the scapula alone, and with the arm (inter- 
scapulothoracic amputation) : partial excision of the scapula for tumor. Philadelphia 
M. J., 1900, vol. vi, pp. 73-82. 
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because of a painful growth in the left shoulder which had been gradually increasing in 
size for the past two and a half years. 

Examination revealed a well developed young woman with a tumor about 15 cm. in 
diameter involving the entire posterior surface of the left scapula (Fig. i). There was 
no attachment to the skin; the surface of the growth was smooth but very hard. No 
lymphatic enlargement was noted. X-ray examination showed envolvement of the entire 
wing of the scapula (Fig. 2). Diagnosis of enchondroma was made and confirmed by 
biopsy. The patient was referred to the hospital for operation, July 3, 1923. 

A U-shaped incision over the shoulder with the skin flaps freely dissected back gave 
an excellent exposure. It was now observed that although the tumor completely covered 
the posterior and upper surfaces of the scapula, it might be possible to remove the 
growth entirely and still preserve the acromion, coracoid and glenoid processes. If this 



Fig. 4. — Appearance of patient three years after operation. There was no recurrence of growth at 

that time. 


could be done, I could preserve excellent function in the arm and shoulder by saving the 
muscular attachment to these processes. The trapezius, supraspinatus, and teres major 
and minor were cut through, and the posterior scapular artery ligated. Through a con- 
tinuation of the wing of my original U-shaped incision along the anterior border of the 
axilla the subscapular artery and vein were ligated. This procedure allows complete 
control against hemorrhage. The subscapular muscle was severed at its attachment to the 
humerus. I then proceeded to cut through the spine of the scapula itself at its narrowest 
part; that is, from the incisura scapulre to a point just below the glenoid fossa (Fig. 3). 
This allowed me to lift out the tumor with the attached wing of the scapula (Fig. 4) and 
all that remained was to sever the attachment of the serratus magnus. The remaining 
portion of the scapula, with its preserved bony processes, was held in position by stitching 
it to the muscles of the chest wall. A rubber drainage tube was left in place for twenty- 
four hours at the lower angle of the wound. 

The patient made an uneventful recovery except for some sloughing of the skin on tiic 
posterior chest wall, which was later covered by a simple sliding graft. The slough v.a"; 
probably due to the patient’s being allowed to lie on her back for several hour*^ following 
the operation. 

When the patient left the hospital she was given full instruction for cverci-e and 
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development of the muscles of the shoulder. Within three months from the time of her 
operation she had returned to her occupation as a waitress with full use of the arm and 
excellent muscular power in the shoulder. Figure 4 shows the final result three years 
after operation ; there was no recurrence of the growth at that time. 

James A. Jackson, M.D., 
Madison, Wis. 

TUBERCULOUS OSTEOMYELITIS 

Osteomyelitis of the long bones of tuberculous etiology, not associated 
with joint tuberculosis, has been pretty well established as a clinical fact and 



T Pre-operative film m lateral view.” 

Joint surfaces entirely clear. Slight anterior sub- 
proliferation corresponding to capsular 
attachment, but otherwise no particular changes 



Fig. 2. — Post-operative film in lateral view, indi- J 
eating the operation defect. 


may be widely recognized at the present time. It still may be considered, 
however, a rather uncommon type of bone tuberculosis, especially in adults, 
for which reason submission of following case report seems justifiable: 

A. R^ 60,367, a real estate salesman, single, of thirty-five years, presented himself for 
examination. May 10, 1925, with complaint of running sore of left leg. Family history: 

egative for tuberculosis or lues Past history: Typhoid at 18; “rheumatism” left 
an ' e at 27, Neisser infection at 20; lues denied by name and symptoms. General health 
excellent. Past illness: Three years previous contusion lower left leg. No disability 
or symptoms followed Two years ago he began to have attacks of pain, swelling and. 
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in the saucerization process. After normal appearing bone could everywhere be seen, 
a little further resection to smooth out the posterior surface resulted in an opening into 
another bony defect, or chamber behind the fibula with an unbroken lining membrane. 
The latter was freed from the walls with a blunt dissector, the bony opening enlarged 
and a complete sac, still intact, lifted out. Necessary additional remodelling was done, 
but no further pockets encountered. The sac, when opened, contained cheesy material 
only. Cavity was packed open with gauze and Dakin’s tubes for Carrel treatment.” 

As the operative wound culture was positive for a Gram-negative bacillus, bacterial 
counts of the wound were not begun until the tenth day, but at that time, and on daily 
subsequent smears, no microorganisms were ever found. By the eighteenth day, all 
bone surfaces were buried under healthy granulations, and a surface revision with 



secondary suture was performed, the wound being tightly closed in two layers, which 
healed by first intention. The temperature, after primary operation, went to lOO for 
nearly a week, when it fell to normal and remained so until discharge on the twenty- 
eighth day after admission, at which time he was walking on the affected leg. 

Pathological examination was as follows : 

“Gross Pathology . — One specimen consists of bits of three kinds of tissue. Small 
pieces of bone show a thickened periosteum and some grayish masses of granulation 
tissue in the medullary cavity. There is a small, soft, gray mass of tissue, a sac-like 
structure 1.5 cm. long and about i cm. in diameter, having walls which are thickened 
by reddish and grayish granulation tissue. Several gray nodules are visible. Included 
with the latter specimen, is a bit of cheesy material. 

Another specimen consists of several bits of glistening, finely lobulated, red and 
reddish-gray tissue, mixed with bits of bone. Several tiny, yellow, caseous masses are 
noted. A brownish-black substance adheres to the tissues in places. 

hlici oscopic . — Sections show larger and smaller areas of pinkish-blue, homogeneous, 
necrotic material surrounded by walls of epithelioid cells. Throughout the remainder 
of the tissue there are nests of round and wandering cells. No giant cells are seen. 

Diagnosis.~Bone Tuberculosis.” 
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Patient was continued under observation and was free from trouble for the next two 
months, when a small collection formed in the incision, was incised superficially and did 
not completely dry up for three or four weeks. The same condition recurred with slight 
pain and swelling on October 30, 1925. At this time he was urged to give the limb 
complete rest in plaster for two weeks followed by use of calipre brace to remove any 
possible strain or irritation from weight bearing. He declined this advice and dropped 
from observation from that time. The only symptoms then were the slight discharge and 
a sensation of weakness on walking, i.c., about the same condition as on admission. No 
symptoms of joint involvement had appeared at any time. Action of the extensor tendons 
was normal. It should have been mentioned that heliotherapy was carried out but some- 
what spasmodicall}^ during these months. X-ray examination, September 9, 1925, showed 
no further rarefaction, but no obvious filling in of the defect. 

In response to a recall letter in May, 1926, patient reappeared with story that for 
two months he was free from discharge or symptoms, when pain and swelling recurred. 
• He consulted another surgeon who lanced, obtaining a small amount of pus, applied case 
satisfactory with early cessation of drainage. Patient then went to Florida and obtained 
satisfactor}' heliotherapy during the winter. Has been active since then with no recur- 
rence of symptoms. Examination showed no objective signs of his disorder beyond the 
superficial scars. X-ray films show considerable diminution of bony defect. 

Charles W. Peabody, M.D., Detroil, Mich. 


EXCISION OF INTERNAL SEMILUNAR CARTILAGE 


The following method has been found effective in the treatment of the 
complications associated with tear of a knee-joint cartilage, and lu.xation 
of its attachments — remembering that the latter, particularly detached folds 
of synovial packing, may induce symptoms which, apart from absolute lock- 
ing, may counterfeit those of the derangement following fracture of a 
meniscus. Attention is invited to the frequency of a localized synovitis at 
the apex of the internal patellar triangle, often produced by direct injury, 
with pain and tenderness accentuated at a site on the tibia suggestive of 
inflammation of the plica of synovial membrane situated between the head 
of this bone and the internal semilunar cartilage, and extending inward for 
attachment with latter to the internal lateral ligament. Whatever obfuscation 
may exist as to the exact causation, much less the exact lesion, there is small 
margin left for error in regard to the treatment of localized traumatism in 
this area — as in case of recurrence after thorough primary rest on a splint 
for two to four weeks there is no alternative but to remove cartilage and 
involved synovial excrescences. 

(1) Open ether is administered — whole field well painted with tincture 
of iodine — with limb fully extended and slightly everted, the line of articu- 
lation is marked with point of knife on skin; with this as guide a four-inch 
vertical incision is made one finger-breadth internal to patella down to 
the capsule. 

(2) A tourniquet is not employed as every wounded vessel must be seen. 
Each spirting vessel is now seized, and tied 'with fine catgut. W hen thi" 
has been properlv executed, the capj^ule is divided in similar line and blccrling 


points similar]}- dealt with. 

(3) A special assistant, deputed for purpose. ;s now told to 
on thigh — maintaining limb in acute flexion by firmly planting the 


fle.x the leg 
.‘-(lie ('ll foot 
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on operating table — this manoeuvre exposes the interior, provides for liberal 
inspection of joint, and gives ample room for whatever “ excisions ” may 
be found necessary. 

(4) The cartilage is seized in a pressure forceps, and removed with a 
narrow blade scalpel — a careful search is made for loose folds and tabs of 
synovial membrane, and these in turn are clipped away always, if feasible, 
ligating any bleeding point following such excision. 

(5) Every effort should be made by ligation or temporary packing to 
stop all oozing of blood before closing the external wound — ^lisemarthrosis 
following this operation has been the cause of many untoward things. 

(6) The limb is then extended, and through -and-through interrupted 
double silkworm gut sutures introduced through wound, care being taken 
to include the capsule on each side — ^while this is being executed a small 
roll of gauze is left in the joint — the ends of all the sutures are (tem- 
porarily) caught in pressure forceps — the gauze pack is then removed — a 
final thorough inspection made — if the joint is dry, the wound is united — but 
if there is any evidence of oozing of blood continuing a closed large, curved 
on flat, scissors is passed up behind patella to act as guide for two lateral 
one and a half inch incisions, just above and to each side of this bone — 
through each opening two waiting silkworm gut sutures are similarly intro- 
duced, and then through each a medium size wisp of silkworm gut is inserted 
(and skin fixed) in the synovial pouch. The main wound is now closed. 

(7) The limb is placed in full extension on a long back splint with foot- 
piece at right angle, and fixed in position by bandages, above and below, well 
clear of wound region. The dressing is next applied, and fixed in situ by 
special bandage, and not disturbed for one week. In case “ supra-patellar 
drainage ” has been employed the dressing of both small wounds is changed on 
the third morning — wisps removed, and if articular bleeding has ceased, both 
are closed by their waiting sutures, hi case of there being any likelihood 
of post-operative articular bleeding supervening, a fine wisp of silkworm gut 
(ten strands doubled) should be introduced into joint through the upper angle 
of the incision and a waiting silkworm gut suture inserted for closure of 
wound after removal of the wisp drain. 

(8) On the fourteenth day if the wound (or wounds) have healed, the 
splint is removed, the limb is retained for another week elevated on an 
inclined pillow between sandbags and during this period the patient, in 
presence of nurse, performs active movement of joint three times a day — 
provided same does not cause i^ain or subsequent swelling — if so, the active 
movement is suspended until it can be so executed. The patient’s own 
muscles and own sense of pain are the only safe guides to subsequent move- 
ment in any wounded or diseased joint. 

If, in case of mere excision of a wounded semilunar cartilage, the patient 
should return, at the end of two months with a limp, is certain proof that 
there has been somewhere a miscarriage of surgery if not of common sense. 

John O’Conor, Buenos Aires, Argentina. 
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BOOK REVIEWS 

ORTHOPyEDIC SuRGERY. By W. A. CoCHRANE, M.B., Cll.B., F.R.C.S.E.. 
Assistant Surgeon, The Royal Infirmary, Edinburgh, New York, William 
Wood and Compan3^ Edinburgh, E. and S, Livingstone, 1926. 

This single volume has 528 pages and is well illustrated with 504 draw- 
ings and plates. The author considers that Orthopiedic Surgery includes 
congenital and acquired deformities of the spine and extremities, infantile 
paralysis after the acute stage, the deformities of adult paralysis, torticollis, 
disabilities and diseases of bones and joints, including fractures and postural 
and static derangements. It is therefore to the above conditions that the 
author has confined his discussions. 

The real function of the book is to point out that which can be done to 
improve structure and function. Hence, very little space is devoted to 
symptomology and pathology. It is essentially a book of treatment. 

The contents are grouped in two parts. The first considers the relation 
of physique and correct posture to the art of medicine and the physical 
education in relation to medicine, and lastly, the’ physical reconstruction of 
chronic patients. The second part deals with the actual disabilities, diseases, 
affections and deformities of the various bones, joints and muscles themselves. 

As a general aid to the practitioner as well as a source of concrete help 
to the orthopcedist. the book is recommended. 

Merrill N. Foote, M.D. 

Plastic Surgery of the Head, Face and Neck, by H. Lyons PIunt, 
M.D., L.R.C.S. (Edin.). Cloth. October, pp. 404. Philadelphia. Lea 
and Febiger, 1926. 

The reviewer must admit at the outset an admiration for what may be 
termed the British school of medical literature liecause of its clarity, sim- 
plicity and thoroughness with entire absence of cumliersome and pedantic 
phraseology. 

The various chapters of this splendid monograph open with a description 
of the surgical anatomy of the part followed by an analysis of the condition 
and the principles requisite for its operative relief. The chapters conclude 
with the application of these methods to the cosmetic condition at hand. As 
a preliminary step he often makes a plaster model and pastes chamois over 
it for an experimental operation. 

The texture, color, moisture, elasticity, and age of the skin must all be 
estimated. No ligatures are used, sutures are removed as early as possible 
and an ice bag is applied immediately following operation for “ success in 
plastic surgery is largely dependent upon the elimination of hemorrhage,” 

His chapter on paraffin injection seems to prove conclusively that it is 
“ an inexcusable practice.” There are numerous case reports illustrating this. 
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S. R. Maxeiner writes the chapter on Local Anjesthesia in Operations 
upon the Head, Face and Neck. In the section on Grafts and Transplants 
there is a very interesting page on blood matching and grouping in relation 
to permanent takes of isografts. 

The author believes that the exposure of wounds to fresh air and sunlight 
lessens infection by inhibiting bacterial growth and keeping the wound dry. 
He uses a slanting or oblique incision through the skin, except of the scalp, 
and emphasizes the importance of avoiding trauma, tension or hemorrhage. 
The “ Prevention of Scar Formation by Rapid Fihrolysis ” is very enjoyable 
reading, for it describes the author’s experiments which finally led to the 
production of a powdered bile from F'lorida turtles to absorb the excessive 
fibroblasts without injuring the surrounding healthy tissue, thus materially 
preventing scar formation. 

The chapter on Keloids is a valuable one. Various methods are consid- 
ered in detail, including the author’s favorite method of treatment. Con- 
genital and Acquired Defects, Burns, Hare-lip and Cleft Palate and Fracture 
of Maxilla and Mandible are fully covered. 

The final chapter by Sinclair Tousey is devoted to Physiotherapy in 
Superficial Surgery of the Face for Epilation, Cicatrices, Keloid, Telangiec- 
tases, Epithelioma, 'Warts, Moles, Keratoses, Acne, and Xanthoma. Elec- 
trolysis, Diathermy, Radium, X-ray, High Frequency, etc., are all considered. 

The bibliography goes I)ack to 1919. It is full and embraces French, Ger- 
man, and Austrian, as well as English sources. The illustration and anatomi- 
cal charts are good. The author gives due credit to others for what they have 
done and written, but always describes the method that he has found best 
from his own extensive experience. 

Henry F. Graham, M.D. 


To Contributors and Subscribers : 

All contributions for Publication, Books for Review, and Exchanges should be 
sent to the Editorial Office, 145 Gates Ave., Brooklyn, N. Y. 
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ANNALS cf SURGERY 
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ALBERT E. BOTHE 


About one-third of this tumor projects beyond the outline of the normal kidney. U 
extends inwards to the hylus and presents the usual appearance of a malignant neoplasm. 
The upper portion of the ureter is macroscopically normal. 

Through the kindness of Dr. Herbert Fox we were able to study the sections made 
from the hypernephromata that have been found in the animals at the Zoological Gardens. 
In general it may be said that the microscopic findings in these tumors found in animals 
are quite in accord with the findings in man. The following is a report of the gross 
findings in these tumors. 

Case XX. — Coypu rat. Female, five years of age. 

Findings . — Right kidney. At junction of upper and middle third and presenting 
under the capsule was a rounded tumor 2 7 x 2.5 cm. It was mottled purple, externally 



Fig 4. — Kidney and tumor removed from Coypu rat (Case XX, enlarged ) 


dull, and on cross-section gray. The tumor was well separated from the kidney tissue 
and apparently growing by pushing kidney tissue away from it. It did not inhltrate. 

Liz/er. In general the architecture seemed to be normal but the markings 

indistinct. Scattered under the capsule are pale yellow, illy-outlmed, but distinct tumors 
These tumors vary from 1.5 to 5 cm. in diameter. 

Case XXI. — ^American robin. Female. , 

Findhigs.-The kidneys are deep broum dotted with pin-point yel ow 
on the surface and in section. In the upper right and lower left portions 
are three firm, very pale, sharply outlined, i-mm. areas which s ou 

ing inflammation. 

Case XXII. American robin. _ , . 1 host It extended 

Findings.— The tumor approximated the size of the head o • 

from the region of the internal genitalia and adrenals, lying lisccra forward, 

the left side, extending fully to the cloaca, and showed all the 

It had a pedicle springing from between the two upper lobes coarsely lobulated 

adrenals and internal genitalia are not distinguishable. The tumor was 
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and nowhere adherent. It was a pale, dirty yellow color, richly marked by red lines of 
congested vessels. It was fairly soft, i.c., about that of normal liver. Upon incising, the 
cut surface bulged markedly, was dirty gray-yellow blotched with dirty gray areas. It 
showed no internal hemorrhages or markings of special importance. No metastasis 
was noted. 

Hypernephroma of Renal Veins . — It is not uncommon for hypernephro- 
mata of the kidney to invade the veins and even to extend into the main 
renal vessel. They have been reported with extensions into the vena cava as 
far as the heart. Hyman reports a case in which the thrombus extended into 



Fig. s. — D rawing of the specimen removed from Case IV, showing the tumor extension into the renal vein, 

vena cava, and the ureter. 


the renal vein of the opposite side. In our series, Case IV (Fig. 5), exten- 
sion into the vena cava, iliac and lumbar veins was found. These thrombi 
may become quite long, but as a rule they give no clinical evidence of 
vascular occlusion which would be manifested by oedema of the extremities. 
While the ureters as a rule are free from invasion. Case IV showed extension 
of hypernephromatous tissue into the lumen of this structure. The micro- 
scopic studies of this thrombotic tissue according to Wright, show them to 
have hypernephromatous structures. He states further that they are separated 
from the walls of the blood-vessel by fibrin, white blood-cells and red blood- 
cells; the tumor cells growing within the lumen of the vessel, and having 
no connection with the vessel wall. The microscopic studies of hypernephro- 
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matous tissue in the renal vein in Case IV of our series, showed the lumen 
to be occluded by a tumor mass similar to that found in the kidney. In most 
places the neoplasm was merely pressed against the intima, but in several 
situations it was found involving the venous wall reaching into the media. In 
the majority of cases, however, the extension of this groAvth is within the 
lumen, without involvement of the vessel wall. 

The following table shows the number of cases in our series which had 
renal vein involvement, and the number among cases coUected from the 
literature : 


Tabi,e III 

Renal Vein hroolvement 



Name of reference 

Cases 

Renal 
vein in- 
volvement 

Wright 


19 

4 

Keyes 



I 

Bloch 


86 

13 

Hyman . . . 


38 

8 

Garceau . . . 



4 

Our series . 


23 

2 

Bierring and 

Albert 

5 

I 

Total . . 


348 

33 


Prhmr^ H ypernephromata . — Although the hypernephroma usually origi- 


nates in the kidney, it may develop in other organs. The following table shows 
a series of collected cases arising primarily in organs other than the kidney: 

Table IV 

Tissue 

Name of reference 

Liver 

Adami and McCrae; Rolleston; Schmorl; Vecchi and Noyes 

Falciform ligament 

Starr 

Pelvis 

Chiari 

Uterus 

Eastman 

Adrenal 

French; Linser; Orth; Dobbertin ; Tilesius; Cooke; Beverant 
and Ravikild; Colcott; Fox 

Tongue 

Coeneus 

Ovary 

Gibben ; Peham ; Scudder ; Glynn 

Broad ligament 

Weiss ; L. Pick ; Glynn 

Spermatic cord 

Testis 

Chevassu ; Debarnardi 

Retroperitoneal tissue 

Glynn 

Pancreas 

Glynn 

Ciliary body 

Schlipp 


The above table shows the wide distribution of primary hypernephromata. 
With the exception of the ones found in the tongue, and m the eye, they 
are in entire accord with embryological possibilities. The aniagal cells o t le 
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Table V* 



Axilla 

Abdominal Wall 

Adrenal — same side . . . 
Adrenal — opposite side 

Bladder Wall 

Brain 

Bronchi 

Clavicle 

Diaphragm 

Femur 

Frontal Bone 

Gluteal Region 

General Metastasis . . . 

Humerus 

Heart 

Intestine 

Ischium 

Iliac Vein 

Jaw 

Lungs 

Liver 

Metacarpal Bones .... 
Mesenterip Nodes .... 
Mediastinal Nodes .. . 




* This table comprises the figures of Garceau, those gathered from our own records, together with 
cases collected from fhe literature. 
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Table V. — Continued 



3 

c} 

a 

u 

tl 

c3 

o 

Our series 

0 

•c? 

0 

w 

u. 

0 

C 

’w5 

u 

W 

•3 

0 

0 

la 

*3 

0 

0 

5 

1 

None 

83 . 





83 

Neck 

2 





2 

Occiput 

2 





2 

Opposite Kidney 

3 





3 

Omentum 

I 


I 



2 

Orbit 


I 

I 



2 

Pelvic Bones 

2 

1 




2 

Pancreas 

I 

I 

I 



3 

Pleura 

5 

2 

1 

I 



8 

Peribronchial Glands 

5 

I 




6 

Peritoneum 

2 

I 

I 



4 

Regional Lymph Glands 

II 

1 





II 

Ribs 

; 6 



I 

I 

8 

Retroperitoneal Tissue 



2 


1 

2 

Right Groin 


H 

m 



I 

Sternum 


■ 

■ 

I 

I 

2 

Stomach 



I 



I 

Scapula 

I 





I 

Scar 

9 





9 

Skin 

I 





i I 

1 

Spleen 

3 





3 

Tibia 

I 





I 

Temporal Bone 

I 





r 

Ureter — same side ' 

2 





2 

Uterus 

I 





I 

Vena Cava 

6 

2 




8 

Vertebra — dorsal 

5 





5 

Vertebra — ^lumbar 

2 

I 




3 


78 


Bloodeood 
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adrenal are so situated in their embryonic state with respect to the liver, 
kidne}^ ovary, testicle, epididymis and uterus, especially in embryos from 
12 to 1 6 mm. in length, that one can easily see the possibility of adrenal cell 
inclusions in these organs. The tongue and eye, however, at no time in their 
embryological development are sufficiently adjacent to the adrenal ridge to 
make cellular inclusions possible. 

When these tumors are found in organs situated so far from the usual 
seat of the hypernephroma as in the two cases mentioned above, it is impos- 
sible to account for their genesis. Tumors found at such distant points can- 
not be considered primary until a complete autopsy has eliminated the presence 
of hypernephromata in those organs which are the usual primary site of such 
growths. There are many cases on record where the first sign of tumor was 
referable to the secondary growth and not until an autopsy was performed 
Avas the primaiy growth revealed. It has been noted furthermore that the 
secondary growth may be very much larger than the growth whence it 
was derived. 

Metastasis . — The hypernephromata frequently give rise to metastases. 
The latter may occur early or comparatively late in the course of the disease ; 
they are often Avidely distrilAUted and dcA^elop with marked rapidity. Metastatic 
hypernephromata are reproductions in structure of the original tumor. There 
may be some little alteration in the size or arrangement of the constituent cells, 
but in general the structure is quite like that found in the primary growth. 
The dissemination of the cells occurs by wa)'' of the blood stream but involve- 
ment of the regional lymphatics is not unknoAvn; and in a few instances the 
lymphatic vessels alone seem to be concerned in the processes of dissemination. 
The bones, lungs and liA^er are the common sites of metastatic growths. In a 
certain small proportion of cases, tumors of long standing were unassociated 
with metastatic groAvths, tAA'-o examples having been reported by Ohlmacher 
in which, notAvithstanding the presence of large renal hypernephromata, no 
metastasis could be demonstrated. Wright refers to 13 cases out of 19 which 
shoAved no metastasis. 

Metastasis may be a very early feature in the course of the disease and 
the local groAvth in the kidney may be undemonstrable notwithstanding that it 
has given rise to widespread metastasis, possibly with pathological fracture 
of an involved bone. 

Kidney Location of Tumor. — The occurrence of these tumors Avithin the 
kidney varies with respect to location. They have been reported as arising 
in all parts of the kidney. It would seem from embryological studies that 
the metanephros is so small in the i6-mm. embryo that cortical adrenal cells 
which might be included could easily be carried down to the middle or loAver 
pole region in the development of the metanephros into adult kidney. 

The following table shows the location of the tumors in our series and a 
few of those available in the literature: 
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Table VI 

Kidney Location of Tumor 


Name of reference 

Upper 

Region of kidney 
Middle 

Lower 

Wright 

6 

7 


Kuster 

54 

80 

5 

60 

Wilson 


14 

10 

Chance 




Our series 

5 

I 

3 


77 

102 

79 

Total, 258 cases. 




Sex . — study of our cases and a 

few of the available ones in the literature 


showed that the males are much more prone to h)^pernephromata than the 
females. The table is as follows: 


Table VII 
Sex 


Name of reference 

Males 

Females 

Garceau 


71 

Pfahler and Ellis 

71 

45 

' Wright 


5 

Bloodgood 


0 

Wilson 

15 

17 

Chiari 


0 

Thompson 


0 

Vicoll 


I 

Young 

0 

I 

Goodman 


I 

Wolff ■ 


0 

Kienan 


0 

Keyes 


0 

Hutchinson 


I 

Johnson 


0 

St’-ong 


I 

Frazier 


2 

Our cases 

15 

4 

Hyman 

20 

8 

Total 

244 

156 


Ages . — The accompanying table shows the ages of our patients and the 
ages of those found in the literature. 

The ages at which the hypernephromata occur has a very wide range. 
Most of the cases occur in individuals between the ages of forty and 

sixty years. _ 

Displaced Cortical Adrenal Tissue . — Areas of displaced cortical adrenal 

. tissue which are so commonly found in the kidney and occasionally in other 
tissues vary in size from pin-point to several centimetres in diameter, the 
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Table VIII 


Observer 

o-io 

I 0~20 20-30 

30-40 

40-S0 

so-60 

60-70 

70-80 

Hutchinson 




2 




Keyes 



I 





Kienan 




I 




Wolff 





I 



Goodman 




I 




Young 



I 





Nicoll 






2 


G. B. Wilson 



7 

9 

13 

3 


Chiari 




I 




Thompson 


I 






Johnson 




I 




Strong 




I 




Frazer 


I 



2 



Linser ; . . 

I 







Orth 

I 







Dobberton 

I 







Cooke 

I 







Tilesius 

I 







Ravikild 

I 







Our series 


1 


4 

II 

3 


Garceau 

4 

10 

17 

48 

61 

24 

3 

Bloodgood 


I 

I 

I 

I 

2 

I 

Wright 


I 


I 

7 

4 

I 

Hyman 

I 



10 

II 



Max Cutler 



4 

8 

13 

7 


Stevens 




I 




Briggs 


I 






Total 


xo 

HI 

w 

31 

89 

120 

45 

5 


averag-e size being less than a centimetre. These aggregations of aberrant 
cells are most frequently found in the region of the superior pole of the 
kidney. They occupy the substance of the kidney or are found within or 
beneath the renal capsule. Schmorl, basing his statements upon autopsy 
observations, states that they may be found in 92 per cent, of kidneys. 

Adrenal rests in the kidney present themselves as small, rounded, well- 
encapsulated, whitish bodies tying in intimate relation with, but without eflfect 
upon, adjacent kidney tissue. The size and structural arrangement of their 
component cells are almost identical with the cells forming the normal zona 
fascicularis of the adrenal gland. Among the questions arising in connection 
with adrenal cell rests are, should they be considered tumors, and if not, 
how may a large rest be differentiated from a small tumor. In attempting 
to apply the laws applicable to neoplasms as a class, we would be led to look 
upon such areas of detached tissue which remain unchanged and without 
evidence of vegetative activity as supernumerary bodies rather than as tumors. 
When an area of this kind increases in size as a result of changes in the 
number, size, shape and arrangement of its constituent cells with or without 
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invasion of the capsule, the structure loses its identity as an adrenal cell rest 
and becomes a tumor. 

Adrenal cell rests have been found in the following organs and tissues' 

Table IX 

1. In the male. — ■ 

In the rete testis and epididymis. 

In the paradidymis. 

On the spermatic cord, in the inguinal canal, and above and below the same. 

2. In the female. 

In the ovary, where they may easily be niistalcen for shrunken corpora lutca. 

On the tubes. 

3. In both sexes. 

In the retro-peritoneal tissue below the poles of the kidneys. 

Along the internal spermatic and ovarian veins. 

On the ilio-psoas muscle at the brim of the pelvis. 

At the sacro-iJiac synchondrosis. 

In the capsule of the kidney, and in the kidney substance. 

On the wall of the neighboring vessels. 

In the solar and renal sympathetic plexuses. 

Between the transverse colon and the spleen. 

In the right lobe of the liver. 

In the pancreas. 

(Tabulated by B roman). 

Pathology . — The hypernephromata as a class have certain gross patho- 
logical features in common. They vary greatly in size, the smaller ones being 
about as large as an English walnut, the largest ones attaining the size of a 
fetal head. As stated above, the size of the tumor per se has little to do with 
its degree of malignancy, nor is it in any way proportional to its metas- 
tatic tendencies. 

Hypernephromata may arise in any portion of the kidney, the point of 
origin being impossible to determine in many of the larger specimens. The 
degree of density of the tumor depends largely upon the presence or absence 
of cysts or of degenerative changes within the substance of the growth. The 
smaller tumors are more likely to be solid, imparting a sense of marked 
tension on palpation. The consistency of the lai'ger growths is prone to be 
irregular, due to secondary changes already enumerated. 

The section surface shows the tumor to be well circumscribed as the result 
of condensation of the surrounding tissues. The tumor tissue has a yellowish, 
fatty appearance, is prone with the release of tension to bulge somewhat, and 
usually shows some degree of hemorrhagic necrosis or cyst formation. Rarely 
is the tumor subdivided into lobules by bands of fibrous tissue. Complete 
encapsulation is rarely met with, but it is not uncommon to find in remnants 
of a capsule-like structure, evidence that complete encapsulation had existed 
at some stage in the development of the tumor. A portion of the growth 
may be covered by a thick, dense, fibrous capsule which is almost invariably 
and completely wanting at the point where renal invasion has occurred. 
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The predominating cell in hypernephromata while showing slight varia- 
tion in size and shape present the greatest -diversity in arrangement. Hence 
the classification into alveolar, cordon, tubular adenomatous and papillary 
types. We have noted all of these cellular arrangements in different tumors 
and in the same tumor. It is obvious that any classification based upon the 
arrangement of the cells alone must prove unsatisfactory. 

We have succeeded in preparing a microscopic cross-section of an adult 
human kidney containing a hypernephroma which measures 8 x 4,5 x 4.5 cm. 
The whole specimen 
measures 13x6.5x5.25 
cm. (Fig. 6.) The micro- 
scopic findings in this sec- 
tion were so instructive 
that we will confine our 
microscopic description to 
this tumor. 

A study of this section 
shows partial encapsula- 
tion of the tumor, the side 
adjacent to the renal tis- 
sue being separated only 
by a layer of condensed 
kidney parenchyma. In 
some areas the t u m 0 r 
cells and kidney cells in- 
termingle. The prevail- 
ing neoplastic cell differs 
somewhat in different 
areas in size, shape and 
appearance. The major 
interest, however, attaches 
to the structural arrange- 
ment of the cells which 
shows wide variations, so 
much so that alveolar, papillary, endothelial, tubular and cordon-cell groups 
are to be found in adjacent areas. 

The capsule consists of an inner lining of dense fibrous tissue with a 
peripheral layer of similar tissue less dense in arrangement, in the interspaces 
of which are to be found remnants of renal glomeruli and suggest that the 
former represents a capsule inherent to the tumor while the latter has arisen 
as the result of condensation of adjacent kidney substance. Scattered through 
the outer portion are to be found small round lymphocytes indicative of 
chronic inflammatory reaction. The tumor cells while presenting slight 
variation in size are of the large polygonal type, consisting of a large nucleus 
surrounded by a clear vacuolized cytoplasm. The nuclei are large and stain 
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deeply.^ Mitotic figures are commonly noted. Exceptions to the foregoinjr are 
found m a few scattered cells .presenting evidence of a granular cytopksni 
avithout evidence of vacuolization. The cells nearest the centre where necrosis 
is evident, show the usual signs of retrogressive changes. 

A small group of cells found just beneath the capsule present marked 
variations, they are polygonal in outline, with small nuclei showing no 
evidence of mitosis and surrounded by a clear vacuolated cytoplasm. These 

cells are divided into small 
groups by a fine fibrous 
stroma which is resting 
upon capillaries. These 
cells are in close approxi- 
mation with the charac- 
teristic tumor cells giving 
the appearance as if the 
latter took origin from 
the small group of atypi- 
cal cells. This group of 
atypical cells is micro- 
scopically identical with 
the cells normally found 
in the cortex of the adre- 
nal gland in size, shape 
and arrangement. This, 
together with the fact that 
they show no evidence of 
malignancy, leads us to 
the conclusion that they 
represent adrenal rest 
cells. Are we justified in 
believing that the tumor 
sprang from this group 
of cells? (Ad. Fig. 7-) 

The arrangement of the stroma with respect to the cells, and the plane 
in which the sections are cut, gives the hypernephromata their polystructural 
picture. The structural forms which were seen in large section were of. 
several types : 

( I ) The endothelial form was not only found in the large section, but in 
many of the sections made from the tumors herewith described. In the 
endothelial form we have a cross-section of a capillary which may be identified 
by blood and endothelial cells. Extending out from this vessel are several 
layers of the large polj'^gonal cells arranged in a radiating fashion (E. Fig. 7-) 
The fibrous stroma in this form is very scant, so scant that the cells appear 
almost to be growing from the endothelial cells of the capillaries. There 
was apparently very little difference in the size of the cells which were nearest 

84 


E rTtdatlielral 

Alv.-Alveolar 
C.~- C oriloT,6 
T~ Tubular 

, Tu bular'^ NecToa'iS 

RcS t-TtclyeTial 7?£st 



Ad-lRest 
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the vessel and those which were most distant. The nuclei take the stain well. 

(2) The papillary form like the others is a result of capillary development 
and the cellular relation. Sections cut in areas in which there is free and 
close branch of the capillaries always show papillary form. These areas 
show the cells in two or three layers resting upon the capillaries and fibrous 
stroma, the latter being a little more abundant in this form. There was no 
special difference in the general appearance of the cells from those found 
in other areas. (P. Fig. 7.) 

(3) In some areas the capillaries are surrounded by a single layer of 
tumor cells. Alternate 
and parallel layers of cells 
and capillaries when seen 
in cross-section have a 
tubular arrangement. (T. 

Fig- 7-) 

(4) The alveolar-like 
appearance is due to 
cross-sectioning of a 11 
area of tumor cells sur- 
rounded by a capillary 
loop. In places where the 
vascular loop is incom- 
plete, the tumor cells are 
arranged in a semi- 
papillary for m. (Alv. 

Fig. 7.) 

(5) The cordon ar- 
rangement of cells found 
in certain areas is ex- 
plained by the fact that 
the section has been made 
just above or just below the capillary vessel which latter is missing. The 
cells are divided into small groups by very fine fibrous stroma. This cordon 
arrangement suggests that arrangement found in the cortical region of the 
adrenal gland. (C. Fig. 7.) 

(6) It is interesting to note that the cells arranged in tubular fashion 
seem to show the greatest degree of retrogressive change. (T. N. Fig. 7.) 

We have been especially impressed in the study of this large section with 
the exceptional irregularity in the arrangement of the stroma, with the marked 
diversity in the arrangement of the cells which is due in part to the sectioning 
of the specimen and with the uniformity in size and shape of the constituent 
cells of the neoplasm. 

In general it may be said that microscopically hypernephromata are tumors 
which are primarily made up of large polygonal vacuolated cells which are 
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resting upon a very irregularly arranged capillary stroma and when cut in 
cross-section show multi-structural formation. 

CONCLUSION 

1. Our embryological observations show that the anlagal cells of the 
suprarenal cortex are adjacent to the metanephric cells in the 
human embryo. 

2. The embryological inclusion of suprarenal cells within the metanephric 
anlagal is not improbable. 

3. Tissues other than the metanephros are susceptible to such cellular 
inclusions, especially those which are developed from the mesonephros, meso- 
nephric duct and genital ridge. 

4. The prominent cells of the so-called hypernephroma are similar to those 
found in the normal suprarenal cortex. 

5. We present microscopic evidence showing adrenal rest tissue in close 
juxtaposition with actively proliferating hypernephromata cells. 

6. The foregoing evidence indicates at least the possibility that we have 
demonstrated the occurrence of hypernephromatous change in an adrenal rest. 

7. The hypernephroma cell and the cortical adrenal cell show great 
similarity in their glycogen, fat, lipoid and lecithin content. 

8. Adrenal cell rests represent the cortical substance of the adrenal gland 
and since adrenalin is a product of the medullary cells, this substance would 
not be found either in adrenal cell rests or any neoplasm to which they might 
give rise. 

9. The foregoing evidence given in connection with the microscopic studies 
indicates that hypernephromatous tissue may grow into the walls as well as 
in the lumen of the veins. 

In general it may be stated that from our embryological, chemical and 
pathological observations the hypernephromata are quite in accord with the 
views originally presented by Grawitz. 
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CHRONIC ULCER OF THE STOMACH: ITS EXPERIMENTAL 
PRODUCTION AND EFFECT ON GASTRIC SECRETION 

AND MOTILITY* 

By John A. AVolfer, M.D. 

OF Chicago, III. 


Many clinicians are of the opinion that hyperacidity, hypersecretion and 
hypermotility, of the stomach, are common and characteristic findings in 
chronic peptic ulcer. On the other hand, gastro-enterologists and surgeons 
recognize the fact that these findings are by no means constant or pathogno- 
monic, since not a few 
of the results of gastric 
analysis in peptic ulcer are 
within the normal range 
of physiological variation. 

In as much as we infre- 
quentl}'- know the gastric 
acidity and motility of the 
patient before the actual 
development of the ulcer, 
it is an open question as 
to whether peptic ulcer — 
per se — i nduces any 
change in gastric 
physiology. 

The problem could be 
easily solved, experimen- 
tally, if a chronic gastric 
ulcer could be produced, 
at will, in an experimental 
animal. One could, then, 
determine the a n i m a Ts 
secretory and motor re- 
sponse to a test-meal, produce the chronic gastric ulcer and observe whether 
or not the normal response was changed in any wa3A 

Numerous attempts have been made in the past to produce, experimentally 
a chronic ulcer of the stomach. Ivy ^ has produced chronic ulcers, but it was 
found to be necessary to keep the animal in a poor nutritional state, which 
would, quite probably, per se, disturb gastric secretion and render the pro- 



Fig. I. — Ulcer in dog No. 12, which perforated si\ty-three days 

after radiation. 


* Preliminary report for the Proceedings of the Societj* of Experimental Biology' 
and Medicine, 1925, vol. xxiii, p. 45. Read before the Society of Internal l^Iedicine of 
Chicago, November 23, 1925. 
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Fig. 2. — Ulcer as it ap- 
peared m dog No. 3. on 
exploration sixty-nine days 
after radiation. 


cedure questionable for the purpose of our problem. Dragstedt ' has devised 
a method that produced chronic ulcers in sixty per cent, of the cases tried. He 
injected a four per cent, solution of silver nitrate under the mucosa and then. 

, at this site, stitched in and out through mucosa, sub- 

i mucosa and muscularis vrith silk. In all cases in which 
a chronic ulcer ensued, suture material was found pro- 
truding from the floor of the ulcer. Because of this 
embedded foreign material, and the forty per cent, of 
failures, the method was not ideal for our work. Neither 
could the method of Mann and Williamson® be used 
in our study, because the procedure of production mark- 
edly disturbs the normal anatomy and physiology of the 
gastro-intestinal tract. Further, on the basis of 
Dragstedt’s ^ observations, the interpretation of their 
results may be questioned. 

Method Used for the Production of Chronic Gastric 
Ulcer . — In 1923, at Dr. L, R. Dragstedt’s suggestion, 
I started experiments to determine whether exposure 
of the mucosa of the dog's stomach to X-rays would produce an ulcer that 
would be slow in healing. Our opinion was, that since X-ray burns of the 
skin were so slow in healing, the same might be true for the gastric mucosa 
and present the pathological and clinical counterpart of chronic peptic ulcer in 
man. Ivy ^ had observed 
that X-ray ulcers of the 
stomach and intestine did 
not heal in the course of 
three months. 

After a number of pre- 
liminary tests, it was found 
that an ulcer, which does 
not heal for prolonged 
periods, can be produced in 
tbe dog’s stomach by the 
following technic : The 
dog’s stomach is delivered 
through an abdominal inci- 
sion. The anterior wall of 
the stomach is opened by a 
longitudinal incision just 
proximal to the pyloric 
sphincter. Theposterior 
wall of the stomach is everted through the opening in the anteiior 
sutures being placed in the posterior wall so that they took the position 0 
the corners of a one inch square. The sutures were threaded through sma 
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Fig. 3.- 


-Ulcer as it appeared in dog No. 3. SSS days after 
radiation. 
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days Dog 8 had an ulcer i cm. in diameter (Fig. j) 265 days after radiation, 
which was healed at 384 days. Dog 16 accidentally died 104 days after 
radiation, and an ulcer i x 0.5 cm. was found (Fig. 6). This Idsion appeared 

' T ' ' ■" ' . to be more superficial than any 

of the others observed at this 
time. In dog 18 the ulcer was 
resected 1 1 1 days after radiation. 
The ulcer was i cm. in diameter, 
the edges were indurated, the 
floor was dirty gray in appear- 
ance and a scar was present on 
the serous side with omental tags 
adherent (Fig. 7). 

The ulcers as observed by us, 
and as represented in the photo- 
graphs to some extent at least, in 
the living animal have many of 
the characteristics of the chronic 
2ieptic ulcer in man. They are 
usually round or oval in shape 
with margins that are indurated 
and raised. In the early stage 
TWs^uicerwas on the tb^uf^one [Srom the floor of the ulccr is dirty gray 

the pyloric sphincter. 

smooth and granulating with a thickened base. With but few exceptions a 
scar can be found in the serosa at the site of the ulcer. Histological examina- 
tion of these ulcers is being made 
by a competent histologist and will 
be reported later. 

Effects of the Chrome Ulcer on 
Gastric Secretion . — Observations 
were made on seven animals. The 
experimental procedure was as fol- 
lows : ( I ) The normal gastric secre- 
tory response to a test-meal was 
determined by several tests prior to 
production of the ulcer. The test- 
meal consisted of 40 drams of corn 
meal in 280 c.c. of water, which was 
boiled for ten minutes, cooled and 
thinned with 100 c.c. of skimmed 
milk. In most cases the meal wasj 
given by stomach tube, as we found that the secretory response was the same 
whether the animal voluntarily'^ ate the meal or was fed by' tube. The anima 
was starved rS hours prior to the test-meal. Quite often it was found t lat 1 
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Fig. 7.- 


-Ulcer in dog No. iS, in days after 
radiation. 
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anatomically resembles chronic “peptic” ulcer in man. Anatomically this 
ulcer should cause any perverted physiolog}^ that a “ peptic ” ulcer would cause 
in man. Physiologically there may be a difference in that “ X-ray ulcer ” may 
not involve the local reflex mechanisms in the same way that, they are involved 
in “peptic” ulcer. This possibility is, however, entirely hypothetical. 

The fact that no significant change in gastric secretion Avas caused by the 
ulcer even when located near the pyloric sphincter supports the frequently 
observed clinical fact that in chronic ulcer of the stomach in man, even when 
located near the pylorus, the acidity of the gastric contents is frequently 
within the normal limits of variation. It may be, however, that if the ulcer 
were located at the pyloric sphincter, that some change in gastric secretion 
might occur. But we are certain from our experimental results that when 
the ulcer is located from i to 2 inches from the pyloric sphincter that gastric 
secretion is not significantly altered. 

The results on emptying time are especially interesting and significant, in 
that they show that if the ulcer is located near the pyloric sphincter that gastric 
retention occurs ; but if it is located two inches from the sphincter no retention 
occurs. In other words, the ulcer has only a veiy local and quite narrowly 
circumscribed effect on the intrinsic nervous mechanisms. In man, however, 
in whom psychic factors undoubtedly play a greater role than in the dog, long 
reflexes may be excited by the pain, distress, etc., which may lead to change 
in gastric motility and secretion that would not occur in the dog. 

This question of the effect of chronic “ peptic ” ulcer on gastric secretion 
and motility can only be unequivocally answered when the gastric secretion 
and motility of patients have been determined prior to the development of an 
ulcer. With attention directed to this matter it is to be hoped that physicians 
will look for such cases and report them, 

SUMMARY 

1. A chronic ulcer of the stomach that grossl}'^ resembles “peptic” ulcer 
can be produced by a proper dose of X-i'a3^s. 

2. Such an experimentally produced chronic ulcer located from one to two 
inches proximal to the pyloric sphincter does not cause any change in the 
gastric secretion of dogs. 

3. When the ulcer is located near the pyloric sphincter (one inch), a 
delay in emptying of the stomach occurs ; but no delay occurs when it is located 
two inches from the sphincter. 

4. The hope is expressed that physicians will look for cases of gastric ulcer 
in which studies of gastric secretion and motility have been made, for some 
reason, prior to the development of the ulcer. 
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.-. «■<.,. T,.e van .e„ Bea„. .S. aZ^ S' -■»> 

fli r c- ° ^•> sixty-three. Onset was rather sudden and d^fc5 f 

the middle of September, 1925, when an attack of sharp epigastric pain was exnpr . 

preceded by about hventy-lour hours during which time he " lelt weak and sinky " pv ’ 
was severe, continued for an hour or so and was relieved by mor^l He tn-tek 

irl h --O I- contZ, b« 

L tone r ,"p °f »'”■ Admitted to Um-mly HoiMlil, November 

5 , 9 5 - Coagulation time 414 minutes. Van den Bergh 22.5 units (indirect). Opnatm 

November 28, 1925. The 
^ • gall-bladder was found to be 

extremely distended and did 
not contain stones. No stone 
could be palpated in the 
cystic or common ducts. I 
did not believe it was advis- 
able to open the duodenum 
and search for a lesion of the 
ampulla of Vater. The man 
was quite ill and the pan- 
creas was moderately en- 
larged and might have been 
the cause. It was, therefore, 
decided to do a cholecysto- 
duodenostomy. One rubber 
tube for drainage. Patient 
made an excellent recovery. 
Van den Bergh on Decem- 
ber 3, 1925 was 9.8 units. 
Van den Bergh on December 
9, 1925 was 3.4 units. Dis- 
charged December i6, 1925. 
Patient was examined on 
March i, 1926, and is quite well. X-ray shows the tube still in place. The van den Bergh 
test showed 0.5 units. 

Case III. — No, 7333. I'l. G., aged sixty. Has had attacks of epigastric pain for 
fifteen years. No jaundice. Present attack began three weeks ago as “ sour stomach, 
though he had no pain, no chills, no vomiting. Two weeks later jaundice noted and this 
has been progressive. Admitted to University Hospital, December 7, 1925. Coagulation 
time, 4 minutes. Van den Bergh 3.5 units (indirect). Operation December 8, 1925. 
The gall-bladder was found to be distended with dark bile. Palpation of the head of the 
pancreas revealed an extensive carcinoma which was apparently obstructing the common 
duct. There was extensive metastasis to the retroperitoneal lymph glands. No stones 
could be detected in gall-bladder or ducts. A cholecystoduodenostomy was performed. 
The abdomen was closed without drainage. Patient made an e.xcellent recovery 
December 12, 1925 van den Bergh 12.5 units. Icterus index 98 units. December 18, i 9-5 
van den Bergh 3 units. Icterus inde.x 70 units. December 23, 1925 patient discharge . 
Patient examined on March 4, 1926 and is quite well. X-ray shows tube still m place an 
van den Bergh test showed i.o units. He has gained forty pounds in weight. 

In the first case of this series I was confronted wdth the necessity of reliev- 
ing a rather deep jaundice in a patient who apparently had a carcinoma of the 
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Fig. t — Posterior row of linen suture. Mushroom catheter tied in 
gall-bladder by purse string. Purse string ready in duodenum. 
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pancreas. I did not have small clamps and could not use the regular ones 
available. I was averse to the use of the IMurphy button, although I note 
that Ashhurst advises its use “ if it is impossible to apply rubber-covered 
clamps to prevent fecal extravasation during the operation.” While sim- 
ple suture methods have been made easier b)^ the use of modern aspirating 
devices I still felt rather uneasy about leak and decided to use a rubber 
tube. Such tube has been used many times to effect the juncture between 
the hepatic or the common ducts and the stomach and also the intestine. 
At first the tube was 
withdrawn after a time, 
but Sullivan in 1909 
showed that this was un- 
necessary because the 
tube would be pulled 
down into the duodenum 
b y peristalsis and so 
passed from the rectum. 

Even if it does not pass, 

Brandt ( 1921 ) thinks 
that no harm will result. 

I had forgotten the re- 
cent paper by DuBose 
(vide supra) and fortu- 
nately so because the 
method here described is 
simpler than his. The 
gall-bladder was aspir- 
ated of its bile and then 

sutured to the duodenum Fig 2 — Catheter put into duodenum After purse string is tied an 

^ 1 ... anterior row of linen suture works the two openings together. 

tor nearly one inch by a 

continuous linen suture, rather closely applied and by means of a small needle. 
The ends were left long. A mushroom catheter, size 20 F, and cut to four 
inches in length, was carefully pushed into the opening made by the aspiration 
in the gall-bladder and fastened in place by a circular purse-string suture of 
No. o, iodine catgut. The other end was inserted through a one-quarter inch 
opening in the duodenum, and this opening inverted by a similar catgut suture. 
The linen Lambert suture was continued anteriorly. No omentum was used 
to wrap the joint, no leaks occurred, and in the third cases we were sufficiently 
emboldened to close the wound without drainage. 

This method apparently has a great advantage besides simplicity of technic. 
Leaver believes that in the absence of complete obstruction of the common 
duct these openings close sooner or later. Presumably, this is due to con- 
tracture at the suture line and hence we believe the mushroom catheter will 
remain in situ much longer than the simple tube held in place by a stitch as 
in the DuBose method or, when it is finally passed, the opening will be quite 
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large. C. H. Mayo has recopized this point in describing his operation. 

An opening one-half inch in diameter is made in tlie fundus of the 
gall-bladder, the peritoneum is denuded for about one-quarter of an inch 
from the opening; it is then passed for one-quarter of an inch, through an 
incision at a conveniently near point, into the lumen of the duodenum. Sudi 
openings prove more permanent than the margin-to-margin union of the 

, opening in the gall-blad- 
der to the opening in the 
duodenum.” 

In my patients the le- 
development of jaundice 
should indicate closure of 
the fistula if the common 
duct is not patulous. If 
these patients are suffer- 
ing from chronic pancre- 
atitis and not carcinoma 
and they remain well it 
is immaterial whether or 
not the fistula closes. The 
fact might be ascertained 
by the Graham test. 

It does not seem worth 
while spending time dis- 
i cussing the sites of the 
anastomosis. All recent 
writings indicate that 
I either the stornach or du- 

Fig 3 — Suture completed Tube m position draining the odcnum mUSt be choSeU. 

gall-bladder M o y n i h a 11 does not 

“ choose any other part than the stomach or duodenum.” Deaver thinks that 
it is a Hobson’s choice between these, but the latter is more ph3'sioIogicai. 
Judd seems to prefer the stomach. It is interesting, however, to note what is 
contained in certain popular text-books. Binney mentions an antero-colic 
and a retro-colic method for performing cholecystenterostomy. He con- 
siders the latter superior and quotes the operation of Brentano (1907), 
whereby the jejunum is pulled up to the gall-bladder through a rent made in 
the transverse meso-colon. DaCosta says : “ I believe Brentano is right, and 
that it is best to do posterior cholecystenterostomy, bringing the jejunum 
through an opening made in the transi'erse meso-colon.” 

Something has been made of the probability of infection after anastomosis 
with different parts of the bowel and hence the recent experimental work of 
Gatewood and Poppens is of interest. They performed experiments on dogs 
in which the gall-bladder was anastomosed to the stomach, duodenum, and 
colon. They conclude: “ (i) The gall-bladder invariably becomes infected 
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regardless of the viscus used for anastomosis. (2) There is little, if any. 
difference between the stomach and duodenum in the matter of rapidity of 
infection. (3) The colon is not the portion of the gastro-intestinal tract to be 
chosen by preference. The immediate dangers of peritonitis are much greater, 
and probably liver infections would occur earlier than when the upper part of 
the gut is used. (4) All livers become infected sooner or later if the method 
employed in the experiments be followed. (5) Cholecystenterostomy, from 
an experimental standpoint, is not an operation to be recommended for use 
except in well-selected cases, such as carcinoma of the pancreas where the 
temporary comfort of the patient is paramount, or in irreparable common 
duct obstruction.” 

In a paper advocating cholecystenterostomy, Heyd says that “ the adequate 
sterilizing mechanism of the stomach prevents ascending infection.” But 
there are some reliable investigations by Gilbert and Dominici showing that 
the bacteriological count in the stomach is higher than in the duodenum, and 
Gatewood and Poppens found, “ in every instance, whether the animal lived 
I or 300 days, and regardless of the viscus employed for the anastomosis, the 
gall-bladder was infected.” 

As this paper is only concerned with the details of the technic of cholecyst- 
duodenostomy I have not entered at all into any other details. It is interesting 
to speculate as to whether or not these patients are suffering from chronic pan- 
creatitis or from carcinoma, and it seems to me that time alone will decide 
the matter. 
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ACUTE PRIMARY INTUSSUSCEPTION IN THE ADULT* 

By J. William Hinton, M.D. 

OF New York, N. Y. 

ASSOCUTK IN SuncnnY at the new YORK POST-GRADUATE MEDICAL SCHOOL AND HOSPITAL 

Acute intussusception in the adult is very much less common than in 
infants and children. Cases in which the condition occurs without any other 
abdominal lesions, such as appendicitis, ulcers of the ileum or tumors of the 
intestine, are rare. 

In their monograph on intussusception, Perrin and Lindsay ^ reported that 
only eighteen of their four hundred patients, or 4.5 per cent., were over the age 
of fourteen. As a matter of fact, 314 of their patients, or 78.5 per cent., were 
under the age of two. A survey of the literature bears out this general aver- 
age. At least 95 per cent, of all reported cases of acute intussusception ap- 
parently have occurred in children. 

The usual underlying cause of intussusception is a foreign body, or its 
equivalent, in the intestines. The common development of invagination of 
the bowel in children is probably dependent on the fact that, in early life, the 
mucosal folds of the gut are excessively developed and studded with lymphoid 
follicles. Taken in conjunction with the fact that the juvenile colon has a 
relatively narrow lumen, a swelling of the lymph follicles, such as may occur 
in a variety of intestinal disturbances, may furnish the anatomic conditions 
suitable for the occurrence of an intussusception. The actual telescoping of 
the bowels usually results from the provocation of some gastrointestinal dis- 
turbance of a coliky nature. 

Lutzow-Holm " has commented on the fact that in Norway intussusception 
is uncommon, only twenty-nine cases in that country having been published up 
to 1923. In England and Denmark, on the contrary, invagination of the gut 
is exceedingly common. Lutzow-Holm calls attention to the extensive use of 
castor oil and calomel for children in the latter countries as a possible explana- 
tion for the greater frequency of intussusception. 

After the age of seven, the development of the mucosal folds and the 
lymphoid follicles begins to regress. At the same time, the colon progressively 
enlarges so that it is increased threefold in diameter by the age of fifteen. 
It is probably largely for these reasons that primary intussusception is so 
uncommon in the adult. 

When intussusception does occur in the adult, it is usually secondary to 
some demonstrable defect within the abdomen, such as tumors of the intestine, 
acute appendicitis or ulcers of the ileum. The case that I am reporting was 
unusual in that, notwithstanding a careful examination of the abdominal con- 
tents, none of these abnormalities could be found. 

* I am indebted to Dr. Carl G. Burdick, Director of the Fourth Surgical Division, 
BelleAme Hospital for the privilege of reporting this case. 
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E. R., aged thirty-two, an Italian restaurant worker, entered Bellevue Hospital 
September i8, 1925, complaining of severe abdominal pain. 

The family history was negative. The patient smoked about twenty cigarettes a day 
and was in the habit of sleeping sixteen hours. Herniotomy had been performed in 1909. 
He had a chancre in 1918, for which he had been treated with ten injections of neo- 
salvarsan and thirty-three of mercury. He had also had malaria and two gonor- 
rhoeal infections. 

The patient gave a history of several attacks of epigastric pain, which lasted for a 
few days but disappeared without treatment; he had also had several spells of dizziness 
without syncope. In 1918, while in Bombay, India, the patient had an attack similar to 
the present complaint. 

The present illness began on the evening of September 17, 1925, when, after eating 
some cake, the patient promptly experienced a severe stabbing pain in the epigastric 
region. Later, the pain shifted to the right lower abdominal quadrant. He had a chill 
and vomited three times. He remained in bed for twenty-four hours; but, since there 
was no relief, he was then admitted to the hospital. 

Physical Examinaiion . — The appearance of the patient was that of a young man, 
weighing 139 pounds, apparently suffering from severe pain. The temperature was 99° 
F. ; pulse, 64. The tongue was heavily coated, and the teeth were in poor condition, 
showing several neglected cavities. There was a soft systolic murmur at the apex of 
the heart. 

The abdomen was slightly rigid, the muscle spasm being confined to the upper and 
low'er quadrants on the right side. Over McBurney’s point, tenderness was pronounced ; 
there was also tenderness in the whole right flank and at the right costovertebral angle. 

The clinical impression was that the cause of the disturbance was acute appendicitis. 
Immediate operation was advised. 

Operation . — A right rectus incision was made, the fascia and muscle were split, and 
the peritoneum was opened. There was difficulty in finding the crecum, which was abnor- 
mally placed, but it was finally picked up. 

Near the gall-bladder, a mass that proved to be a six-inch invagination of the crecum 
was found. The vermiform appendix and a portion of the ileum were also invaginated 
into the ascending colon. The condition found is diagrammatically illustrated in the 
accompanying illustration (Fig. i.) With the exception of being a little darker than 
normal, the gut was of normal appearance. 

The intussusception was reduced by manipulation. 

The caecum looked somewhat oedematous; the appendix appeared normal. A careful 
search of the abdominal contents was made for the purpose of discovering a tumor or 
other lesion to account for the development of the invagination. None was found. The 
appendix was then removed in the usual manner and the abdominal wall was closed. 
Recovery was uneventful, and the patient was discharged from the hospital September 30. 

Pathologic Examination of Appendix . — The appendix was 6 cm. long, gray and 
smooth. There was a little resistance to cutting, indicating some degree of thickening 
of the wall. The lumen was filled with pale, gray, necrotic debris. 

Microscopic examination showed lymphoid hyperplasia with sclerosis. 

CONCLUSIONS 

I. A case of acute intussusception in a man, aged thirty- two, is reported. 
Early operation was performed and the patient made an uneventful re 
covery. Careful examination of the abdominal contents failed to reveal any 
other abnormality. 
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2, The prognosis in intussusception depends (a) upon the time elapsing 
before operation, and (b) upon the condition of the intussusceptuin with 
reference to the need for resection. 

3. The routine removal of the appendix is a valuable measure, in associa- 
tion with the reduction of the intussusception. 
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THE SURGICAL TREATMENT OF ACUTE APPENDICITIS* 

By Edwabd D, Truesdell, M.D. 

OF New York, N. Y. 

PROM THE SUHGICAE DIVISIONS OF ST. MKE's HOSPITAL AND THE ST. .MAHy’s FREE HOSPITAL FOR 

CHILDREN, NEW YORK 

Broadly considered, a discussion of all the various phases of acute appen- 
dicitis might be included in a paper entitled the “ Surgical Treatment of Acute 
Appendicitis.” The i-elationship of precision in diagnosis to the reduction of 
both morbidity and mortality by eliminating the rapidly increasing penalties 
of delay and its contribution to successful treatment by sifting out the cases of 
acute appendicitis from the familiar group of cases of indefinite character, 
would be properly included. The influence of the duration of the period of 
ansesthesia upon the development of respiratory complications would merit 
consideration, as well as the numerous advantages of an anaesthesia skilfully 
conducted. In a more limited sense, judgment would be passed upon the 
proper size and situation of the incision and upon the methods best suited to 
the prompt accomplishment of the purposes of the operation with the least 
possible liability necessarily assumed as a result of the injury to the abdominal 
wall, the excision of the appendix, and the existence of contamination or infec- 
tion of the peritoneal cavity. 

A series of 259 consecutive personal cases of acute appendicitis, operated 
upon during the past seven years, affords the data for such figures and com- 
ments as are embodied in this discussion. There were 166 males and 93 
females. Among the 259 cases there were 10 deaths, a mortality of approxi- 
mately 3.9 per cent. 

One hundred and eighty- two cases were operated upon as emergencies, 
that is, they were either added to the list of regular morning operations, but 
not originally on that list, or were operated upon outside of regular operating 
hours, the operating-room being set up for them. 

One hundred and thirty cases had intra-abdominal drainage, twenty-one 
being drained to the peritoneum. Of the specimens arriving at the pathologi- 
cal laboratory, 39 were reported as gangrenous appendicitis, 103 as acute or 
sub-acute suppurative appendicitis, 42 as acute or acute catarrhal appendicitis, 
and 25 specimens were divided between oedema of the appendix, lymphoid 
hyperplasia, mucocele, or chronic appendicitis. Six appendices were reported 
as normal. For the most part the operative findings and the laboratory 
reports were in accord, but occasionally in somewhat violent disagreement. 

In reviewing the operative procedures as applied in this group of cases and 
the course of events following operation it is felt that the McBurney, or inter- 
muscular incision, has contributed a not unimportant part. This incision as 
applied, along with certain methods that, through constant usage, have gradu- 
ally established themsel ves as a routine, might warrant brief description. 

* Read before the New York Surgical Society, April 14, 1926. 
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A three and a half-inch incision is made at right angles to an iniaginaiy 
line passing between the umbilicus and the anterior superior spine of the ileum. 
The centre of the incision crosses this line at a point three-quarters of the 
distance from the umbilicus to the anterior spine. The incision is thus some- 
what higher up and further out than is perhaps usual. The peritoneal cavity 
is entered, ordinarily, directly over the caecum or toward its outer surface in 
the region of the lower right gutter. It is quite usual to see nothing of the 
small intestine throughout the course of the operation, except when elevating 
the caecum a small portion of the terminal ileum in the region of the ileo-csecal 
valve may be brought into view. A finger is introduced into the abdomen and 
the appendix felt for and delivered if possible. If not, the base of the caecum 
is brought through the wound and while held between the fingers of the left 
hand, the proximal part of the appendix is sought for with the fore-finger of 
the right. The appendix is then delivered through the wound, if free, or if 
adherent it is liberated by enucleation with the right fore-finger. The base 
of the appendix once identified, adhesions that may be present are separated 
by working the finger closely along the surface of the appendix in whatever 
direction this may take, carefully avoiding so far as possible separation of 
adhesions present between other structures adjacent. In this way an appendix 
abscess is often broken into at the point that the appendix in its course enters 
into it. 

It is obvious that by this method, the operation is performed by the sense 
of feel rather than by the sense of sight. Exudate or blood, or both, are 
removed by means of suction. An abdominal pad of any sort has very rarely 
been employed, and then only for the control of the bowel. 

The stump of the appendix has most commonly been treated by inversion. 
Ligation of the stump with depression beneath a purse-string suture has been 
frequently employed, but for the most part discarded. The danger of intra- 
intestinal hemoirhage does not seem to be sufficiently great to justify the 
cieation of an infected pocket in the wall of the caecum. Where drainage was 
to be established and time conserved in the sicker cases, simple ligation of the 
stump was deemed entirely adequate (57 cases). In several cases where a 
necrotic appendix disintegrated during the process of liberation from adhes- 
ions the stump was never seen, and no attention paid to it (4 cases). In cases 
of oedema or of inflammatory changes in the ceecal wall about the base of the 
appendix, any suture involving the wall of the ccficum was thought undesirable. 

Drains were placed, as far as possible, so as to avoid their crossing over 
the anterior surfaces of caecum or small intestine. The wound was always 
closed vn’th particular care, pains being taken to obtain close coaptation of the 
peritoneal wound, avoiding gaps between the stitches, splits in the peritoneum 
and particularly to exclude deeper structures from the grasp of needle or 
suture, \\fliere a drain was employed, the wound was closed up to the drain 
on either side. 

The rubber-dam drain, composed of folded dental rubber, and varying in 
size according to the needs of the individual case, has been emplo}-ed in all of 
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the 1 51 cases drained. It has proven highly satisfactory, is well tolerated hv 
the tissues and without the tendency to do harm by pressure common to drains 
of more rigid materials. A separate small incision for drainage either in the 
flank or above the symphysis has occasionally been made, but rarely. When 
cases have been committed to drainage the drain has not been withdrawn for 
from seven to ten days. During the first few days the drain was loosened 
in the abdominal AA^all, then gradually shortened until removed, as condi- 
tions indicated. 

No particular routine or scheme of treatment has been adhered to in the 
post-operative care of these patients. If there has been a policy of any sort it 
has consisted in the endeavor to do as little as possible to the patient in the 
way of treatment. The Gatch-bed was utilized to obtain the degree of Fowler 
position desired when necessary. Morphine was employed with restraint. 
Enemata were administered as early and as frequently as needed. The flax- 
seed poultice to the abdomen gave comfort in the presence of gas pains, and, 
with the rectal-tube, assisted materially in the reduction of distention. Fluids 
by mouth, preferably hot, were limited at first. Lavage was occasionally 
resorted to when necessary to empty a distended stomach or one over-loaded 
with accumulated fluids. Saline under the skin afforded additional fluid to 
dehydrated or toxic cases. Frequent dressings facilitated drainage in freely 
suppurating wounds. The usual cardiac stimulants were resorted to in the 
desperate cases. 

The complications represented among these two hundred and fifty-nine 
patients fall naturally into the two general groups of those possessed prior 
to the attack of acute appendicitis and those that developed during the con- 
valescence. In the former group valvular cardiac disease, pulmonary tubercu- 
losis, acute and chronic nephritis, peniicious anaemia, diabetes, rheumatism 
and pregnancy were all noted, and had their influence upon the course of 
the disease. 

The post-operative complications of outstanding importance Avere conse- 
quent to the inflamed appendix and the operative wound. Twelve patients ran 
sustained temperatures or dcA'^eloped secondary temperature curves, due pre- 
sumably to imperfect drainage or secondary accumulations, but all recovered 
without operative interference. SeA^en patients developed secondary abscesses 
requiring incision and drainage, one of these being drained through the rectum 
and one through the A^agina. There Avas one sub-diaphragmatic abscess. 

Four wounds closed at operation vi'ere drained because of infection. Three 
wounds broke doAvn to the extent of requiring secondarj^ suture. There Avere 
tAvo persistent sinuses, folloAving primary drainage, both patently tuberculous. 
Three patients bled into the bowel, all to an alarming degree, but all recovered 
spontaneously. As in all three cases the stump of the appendix had been 
merely ligated and the wound drained, the explanation of this bleeding 

was difficult. 

Four patients developed a rather violent diarrhcea. One patient Avas oper- 
ated upon on the ninth day for an acute intestinal obstruction. Respiratory 
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the inter-muscular incision, the avoidance of unnecessary trauma, ibe 
exclusion of pads from the abdominal ca^dty, and a favorably situated rubber- 
dam drain will all help greatly in limiting to the least possible such aggravation 
of distention as the operation itself is resiwnsible for, and, in this way, narrow 
down considerably the indication for ileostomy. 

In reviewing the ten fatalities it is doubtful that in any case ileostoiity could 
liave reversed the outcome. Four patients died of general peritonitis, with 
intense intoxication, two on the day of operation and two on the first day fol- 
lowing, the oldest of these being five and a half years of age. One patient 
was far advanced in diabetes at the time of operation, and one — a. young adult 
— presented equally advanced acute nephritis. One patient did very well so 
far as the abdomen was concerned, death being attributed to chronic disease of 
both heart and kidneys, with terminal pneumonia. Another, operated upon 
under local anaesthesia for an abscess of long duration, succumbed to cedema 
of the lungs due to an old myocarditis and circulatoiy failure. Two of tbe 
ten cases terminating fatally came to autopsy. In one a general peritonitis 
was found, with multiple localized abscesses, and dilated jejunum and 
stomach. There was gangrene of the omentum and an extension of the gan- 
grenous process originating in the appendix to the Ccecum and ascending 
colon. It was in this case that ileostomy was most seriously considered. The 
other patient examined post-mortem was moribund at the time of operation. 
The operation was performed under local anesthesia, and what was thought 
to be a localized abscess, drained. A general peritonitis was found, with 
congestion of the lungs. 

A discussion of the operative treatment of acute appendicitis would be 
incomplete without an expression of opinion, if merely personal, upon the 
relative merits of the McBurney and the vertical type of incision, made either 
through the rectus sheath or through the semi-lunar line. In 259 operations 
the McBurney incision has been made 238 times, the right rectus 15, the 
remainder unrecorded. The incision through the semi-lunar line has not been 
utilized at all. Its disadvantages are well known, but it was avoided chiefly 
because of its inherent weakness and mistrust of its ability to withstand the 
stress of the post-operative period. Its usefulness is limited. 

The advantages of the McBurney incision are numerous. It offers the 
most direct approach to the appendix in the great majority of cases. When 
placed well up and out the peritoneum is opened over the ciucum, often in the 
region of the right gutter. The abdomen entered in this point the cjecinn, 
lower ascending colon and terminal ileum serve as abdominal pads, walling 
off the rest of the peritoneal cavity. The operation can usually be carried out 
in the right gutter, the retrocascal space, and to the right of and behind the 
terminal ileum, approaching the true pelvis by this route, permitting practically 
an extra-peritoneal operation in many instances. There is the least possib e 
breaking up of essential limiting adhesions, as between bowel and anterior 
abdominal wall, or of bowel to bowel, or of omentum to either or both. Drams 
may be advantageously placed either in the right gutter, the letio-caecal area, 
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pelvic appendix -with abscess formation already mentioned. Cases of strep- 
tococcus and pneumococcus peritonitis would be preferably explored through 
a vertical incision. All these conditions give diagnostic indications of their 
own, almost invariably too clear to permit of a definite diagnosis of acute 
appendicitis. Assunung that it is possible to exclude intussusception and 
ovarian cyst as a source of error in diagnosis and that in cases of streptococcus 
and pneumococcus peritonitis the type of incision resorted to is immaterial, 
the percentage of error in cases operated upon as acute appendicitis in children 
through a McBurney incision will be far too small to carry weight as an 
argument for the adoption of the right rectus incision as a routine. It will 
generally be found that the percentage of occurrence of incisional hernia fol- 
lowing the right rectus incision is greater than the percentage of occurrence 
of conditions not readily dealt with through a IMcBurney incision made under 
a mistaken diagnosis of acute appendicitis. 

In adults the chance of error in diagnosis is greater. In pelvic abscess of 
appendiceal origin, or in acute surgical conditions of the lower abdomen 
of doubtful nature the lower right rectus incision is advocated. In a situation of 
uncertainty of diagnosis as between acute appendicitis and acute conditions of 
the gall-bladder, stomach, duodenum or pancreas, and where the probabilities 
favor acute appendicitis, the exploratory McBurney incision is recommended. 
If the appendix is found to be involved a second and separate incision through 
the upper right rectus is made. This has seemed preferable to an initial non- 
committal type of incision, unsuitable for any operation at first, and then 
unduly lengthened either upwards or downwards to meet particular indications. 

Notes were made recording the approximate position of the appendix as 
determined at operation in i6g cases. In Ii6 the appendix was found to be 
suh-caecal or retrocaecal ; in 24 it lay in the right gutter, and in 29 it was in 
the true pelvis. It will be seen that according to these observations the 
appendix occupied the right gutter nearly as frequently as the true pelvis, 
while in 140 cases it was readily available through the McBurney incision. 
The majority of the cases presenting an appendix situated in the pelvis were 
operated upon early, so that in the absence of an old abscess or extensive 
adhesions the appendix was readily fished out through a McBurney incision. 

In conclusion, the methods advocated in the surgical treatment of acute 
appendicitis, derived from a study of the cases reported herewith, may be sum- 
marized as follows : 

1. The removal of the diseased appendix by an operation performed %yith 
the least possible operative trauma, particularly to other intra-abdominal 
structures. 

2. The McBurney incision in the great majority of cases, as affording the 
most direct and least objectionable approach to the appendix, and permitting 
most satisfactory drainage when necessary. 

3. Tire lower right rectus incision in the cases of longer duration, particu- 
larly indicated in the presence of pelvic abscess of appendiceal origin, and in 
cases in which the diagnosis is quite doubtful. 
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DISLOCATION OF THE CARPAL SEMILUNAR BONE 
By Charles E. Farr, M.D. 

OF New York, N. Y. 



Injuries about the wrist-joint have received much more attention ni the 
recent literature than formerly was the case. Fractures of the radius, or of 
te r dins and ulna, are, of course, by far the most common. Other condi- 
ions such as fractures of the scaphoid and dislocation of the semilunar a, 
bete^ noted more frequently. Any of these lesions may occur alone on 
tlrious combinations.’ Concomitant injuries of ‘^-f t tiss„^^^ 

form a serious factor in 
proper treatment and in the 
end results. 

Dislocation of the semi- 
lunar rarely, if ever, occurs 
without more or less severe 
trauma to the other bone^ 
entering into the ^vrib^ioillt 
Indeed, it would seem impos 
sible to apply sufhcient foro 
to luxate this centrally placed 
bone without serious damage 
to the ligamentous and bony 
structures which gi^ e t le 
, wrist its strength and its 
flexibility . 

During the last seven 
years, about twenty cases o 
] dislocation of the 
I semilunar have come unde 
my observation, twelve 
which have subniittet 
closed reduction or excision 
of the bone. 
tion has been 

,._b7.».i a..ios.<i» °'''l “1 gave tr’erellent 

The end results m ea y Ahou 

ision may give fauly goo 


Fig. I. 


DISLOCATION OF THE CARPAL SEMILUNAR BONE 


permanent stiffness and weakness of the wrist will usually occur in late cases. 
However, Dr. Reginald Sayer stated in discussing one of these cases (per- 
sonal communication) that he had succeeded in a closed reduction in one case 
after three months with excellent results. 

Etiology . — The usual histoi^ of a fall on the outstretched palm such as 
is seen in Colles’ fracture, holds for these luxations. All have been in male 
adults running from twenty to forty-ffve years of age. No special etiologic 
factor was found. It is probable that a very marked hyper-extension of the 


wrist occurs and that the 
bone is forced from its bed 
while the wrist-joint is thus 
wide open. 

Diagnosis . — Without the 
use of radiograms only a 
good guess may l)e made, but 
the presence of a painful, 
weak, swollen wrist with a 
special swelling on the an- 
terior surface and rather 
marked limitation in flexion 
with local tenderness are 
quite suggestive of the lesion. 
The p rope r diagnosis has 
been made in this series on 
several occasions before con- 
firmation by the X-ray. 

T rent moil . — I m mediate 
reduction is the invariable 
rule unless other conditions 
forbid the necessary manipu- 
lations. Deep ether anaes- 
thesia is advisable although 
early cases may be success- 
fully reduced under nitrous 



oxide. Forced extension to dislocation of carpal semilunar, left ^^nsl. 


the very limit of the wrist’s possibilities is carried out by an assistant. The 
operator then catches the semilunar in its exposed position with his thumbs, 
using the tips only, tilts it over the brim into the radial cup and holds it 
there. The assistant then slowly flexes the hand, if necessary using trac- 
tion to open the wrist further. Direct jiressure by the operator's thumbs 
slides the semilunar into its bed. In early, easy cases with only moderate 
swelling and no adhesions or complications, the bone will be felt to snaj) 
into its bed just as in reducing an elbow or shoulder. In older cases, much 
force will be required. Reduction may not be perfect. The soft parts are 
much traumatized and considerable local post-operative reaction will occur. 
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amage to the median and ulnar nerves and blood supply of the dislocaterl 
bone would seem inevitable. A careful dissection of the wrist-joint in 

cadaver at the Cornell University Medical School proved this daiwer nn 
ever present one. 


The after treatment is much like that for Colles’ fracture. Immobilization 
in molded plaster splints for about two weeks, baking from the beginning 
gentle massage, active and passive motions after ten days, taking great care 
to cause no pain. On the removal of splints a snug, elastic supporting banda-re 
is a comfort and tends to prevent late cedema. ^ 

The end results will depend as in other fractures and dislocations, on the 
age and general condition of the patient, especially as regards arthritic taint, 
and on lesions of the soft tissues, especially the nerves. Early reduction and 
proper care in young adults will give practically perfect results. Late reduc- 
tion or excision in those past thirty-five will usually result in a slight degree 
of loss of complete extension and in some weakness of the rvrist with synovial 
grating in the severe cases. One case, in a man past forty years of age, too 
long immobilized and with evident nerve pressure, complicated by an old 
luetic infection, had slight persistent stiffness of the fingers two years after 
discontinuing treatment. 


Case I. — A young man fell from a ladder over twenty feet, sustaining a fracture of 
the patella and spraining both wrists severely. The patella was sutured. An X-ray of 
the wrists showed a dislocation of the semilunar in each (Figs, i and 2), tlie only bilateral 
dislocation noted so far in the cases reported. Because of the serious conditions present 
and the delay in making the diagnosis, reduction w'as delayed and complete success was 
obtained on one side only. On the opposite side, reduction was nearly complete, the 
posterior edge of the semilunar catching on the os magnum but not entering completely 
into its proper articulation. The result was excellent on tlie reduced side and quite good, 
but not perfect, on the other side. This case was in the Flarlem Hospital in the service 
of Doctor Luckett. U 

Case II . — A rqan, thirty years of age, caught by an automobile and thrown against 
the side of his garage. He sustained a comminuted fracture of the left clavicle and a 
dislocation of the right semilunar with fractures of the radius, ulna and scaphoid. Be- 
cause of his serious injuries. X-ray examination and reduction were delayed a week. 
Nevertheless reduction was_ only moderately difficult. At the end of seven weeks there 
was nearly perfect return of function. The report at the end of several years rvas perfect. 
He is able to do hard labor all day long without symptoms, and has full range of motion. 

Case III. — A man, thirty years of age, had his right hand jammed betrveen two cases. 
The wrist became swollen and painful at once. A dressing and splint was applied. An 
X-ray was taken and a dislocation was noted between the os magnum and semilunar. 
In this case the os magnum was dislocated from the semilunar and the latter retained 
practically its normal relationship with the other bones of the carpus and the radius. 
He was referred to the hospital ten days after the injury. Examination showed his rigid 
wrist much swollen with a noticeable posterior bulge over the wrist-joint. All motions 
were painful and limited. Under full amesthesia with nitrous oxide ether, and twenty 
minutes manipulation, reduction was at last accomplished. The procedure was lyper- 
flexion and extension carried out to the full range of motion with great force. Then wi 
the wrist in hyper-extension the os magnum was pushed forward with all avai a e 
strength. At the second attempt a soft grating was heard and felt, and reduction was 
found complete under the fluoroscope. This was confirmed later by X-ray. 
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TRANSACTIONS 

OP THE 

PHILADELPHIA ACADEMY OF SURGERY 

Stated Meeting Held March i, 1^26 
The President, Dr. Charles G. Mitchell, in the Chair 
CHOLECYST-DUODENOSTOMY 

Doctor George P. Muller read a paper with the above title, for which 
see page 95. 

In connection with the paper he presented a patient who had been sub- 
jected to operation May 20, 1924, for a growth involving the ampulla of Vater, 
which the biopsy demonstrated to be a carcinoma. It was destro3Td with 
the actual cautery. The patient when presented appeared to be perfectly well. 

HYPERNEPHROMATA 

Doctor Albert E. Bothe read a paper with the above title, for which 
see page 57. 

SUBDIAPHRAGMATIC AND LIVER ABSCESS FOLLOWING APPENDICITIS 

Doctor E. L, Eliason read a paper with the above title, and illustrated 
it by lantern slides. 

In illustration of his subject, Doctor Eliason presented a man, aged 
twenty-four years, who was admitted to the University Hospital, on the 
night of November 4, 1925, with a history that three days before admission he 
was taken with generalized abdominal pain. For two days he remained in bed 
with, some abdominal jiain and slight nausea. On the afternoon of the third 
day, the pain seemed to grow more severe and became localized in his right 
lower abdomen. 

On admission the patient appeared acutely ill. Temperature, 101.4° ; 
pulse, 100; respirations, 20. Examination showed a scaphoid abdomen, with 
marked tenderness and rigidity over the whole lower right abdomen. There 
was a suggestion of a mass about 4 cm. mesial to the right anterior spine. 
Peristalsis was active except in the lower right abdomen. White blood 
cells, 18,200. 

He was operated upon shortly after his admission. A McBurney incision 
was made under local anaesthesia. The peritoneum was found thick and 
oedematous and adherent to the wall of an abscess cavity from which cloud}' 
fluid escaped when opened. The opening was immediately over the appendix 
which was found gangrenous throughout almost its entire length and lying 
free in the abdomen, except for a slight attachment of its distal part to a 
bit of oedematous meso. The appendix was removed. The appendix ha 
alread}' become detached from the caecum at its base; no other effort wa.s 
made at ligation or inversion of the stump. A split rubber tube was mser e 
into the pelvis and three cigarette drains were placed around the caput caecuin. 

The day following operation he seemed to be doing very well. Pensta sis 
was present and drainage was profuse. His abdomen gradual!} became qui 
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divStencIed and peristalsis was much reduced. Hot flaxseed poultices were 
placed over his abdomen and finally one ampule of pituitrin was given. 
These measures relieved his distention almost at once. 

On the eighth day after his operation the patient complained of a })ain 
in his right chest on coughing or deep breathing. He had develo]?ed a slight 
cough two days previously. Examination revealed dullness at the right base 
and axilla with diminished breath sounds and few rales. The heart seemed 
pushed to the right side. The X-ray confirmed the clinical diagnosis of 
massive atalectasis — right base, or bronchopneumonia. The heart was in the 
normal ])osition at the time the X-ray was made. The operative wound 
continued to drain profusely and the discharge was dark in color with a 
fecal odor, and at his dressings gas escaped from his wound. 

The patient’s general condition improved gradually and his chest cleared, 
but his temperature continued to be of the hectic type, rising to ioi°— 102° 
at night, suggesting pylephlebitis with liver abscess. 

Leucocytes, 17,800. A Van den Bergh test showed no increase in bile 
pigments in the serum. His chest signs were clearing and he had no tender- 
ness, oedema or dilated veins over his liver. Id is blood culture showed 
no growth. 

A week later his chest signs seemed to change, with increased dulness 
at the right base. An X-ray showed fluid, which was aspirated, 120 c.c. of 
clear yellow fluidi was obtained. 

The day following this aspiration he showed for the first time tenderness 
over the liver area. A fluoroscopic examination demonstrated a high fixation 
of the right diaphragm. 

December 2, twenty-eight days after his first operation, an exploring 
needle found pus just above the ninth rib in the anterior axillary line. Under 
local ansesthesia then a portion of the ninth rib was removed sub])eriosteally. 
In doing so the pleura was torn slightly, allowing some serous fluid to escape 
into the wound. No attempt was made to oi)en the abscess, but the parietal 
and diaphragmatic pleurce were sewed together around the needle to close 
the pleural tear. 

Two days later the ]dus cavity was again located and opened with a 
cautery. The blunt aspirator inserted into the cavity evacuated about six 
ounces of thick foul pus. The tract was enlarged sufficiently to admit a large 
rubber drainage tube and packing. 

Three days after his liver abscess drainage, the patient develojjcd colicky 
abdominal ])ains, wdth increased peristalsis and hiccough. He was slightly dis- 
tended. The next day he vomited. The temperature was normal. A diag- 
nosis of partial intestinal obstruction was made and an enterostomy performed 
under local aut'esthesia. A left gridiron incision was made and a catheter 
inserted into a distended loop of ileum. He drained freely through the tube. 

From that time on he gradually improved. The fecal fistula drained less 
and less, and his bowels moved regularly. The enterostomy tube was removed 
fourteen days after its insertion, and the liver abscess drainage grew less. 

He was discharged December 24, 1925. Since his discharge he has gained 
about 25 pounds in weight and his fecal fistula has remained closed since 
February 9. 

Doctor Joiix P. Jopsox asked Doctor Eliason to what extent he relied 
on the aspirating needle for his diagnosis before operating. It had been his 
fortune to see a fairly large number of cases of subphrenic abscess, comi)li- 
cating intra-abdominal infections, and in only one was there evidence of liver 
infection, with free discharge of bile from the drainage tract, and this patient 
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died.^ The proportion of cases of liver abscess in Doctor Eliason’s series is in 
striking contrast to the general experience. 

Doctor Eliason, in replying, said that in every one of his cases the 
needle was inserted into the abscess and witlv it still held in position the rib 
was resected and then an opening made in the diaphragm and thence’into the 
liver. In three of the cases there was a subdiaphragmatic abscess, but all these 
were connected with a liver abscess. 


Doctor Ashhurst had said when one of these cases was reported before 
the Academy, that the foreign literature showed many cases of single abscess 
of the liver reported as following acute appendicitis. While the reporter hesi- 
tated to make the statement, the actual facts were that only three of the cases 
showed diaphragmatic abscess and they without exception had an opening 
into the abscess in the liver ; hence it was taken for granted that they were 
primarily liver and secondarily subdiaphragmatic. All were diagnosed with 
the needle and many were from one-half to two and one-half inches deep 
in the viscus. 


Doctor Eliason also presented a man, sixt3^-six years of age, who was 
admitted to the University Hospital, November i, 1925, after having had 
acute upper right abdominal pain and vomiting for forty-eigbt hours. He had 
had several such attacks during the three years previous to his admission with 
considerable indigestion and transient attacks of distention associated with 
palpitation. He lost about sixty pounds of weight during the year previous 
to his admission. 

On admission the patient appeared acutely ill with considerable loose 
cough and in evident pain. Temperature 102, pulse 120, respirations 28. 
His examination showed an emphysematous chest with many rales through- 
out both lungs, but no areas of consolidation. He had a systolic murmur 
at the apex. His alidomen was rigid and acutely tender over the upper right 
quadrant and a mass could be felt below the chondral attachment of the ninth 
rib. Leucocytes 21,700. . . .' 

He was operated on under local aniesthesia. A right rectus incision was 
made disclosing a mass composed of omentum adherent to a large, tense 
gall-bladder. The adhesions were separated from the tip and the gall-bladder 
was aspirated. About 2 ounces of white, purulent material were removed. 
The scoop inserted into the gall-bladder brought away several stones and 
considerable muddy, brownish material. Inflammatory cedema of the omen- 
tum and gastro-hepatic structures made exploration difficult, but no further 
stones were palpated in the gall-bladder or cystic duct. The head of the 
pancreas was enlarged and firm. A cholecystostomy was performed and 

drainage tubes placed about the gall-bladder. _ 1 4.1 • 1 

The patient did fairly well after operation and drained bile on the thira 
day. His tube was removed on the tenth day after operation and his wound 
gradually healed until he was discharged, twenty-seven days after his admis- 
sion. The chronic bronchial cough persisted throughout his stay u 


The^patient was admitted again December 16, 1925, after three days of 
acute upper right abdominal pain with vomiting, anorexia, and f^ver 1 
was fotSd to have marked upper right ^’^dommal tenderness and 
His previous wound was healed. Temperature iou 5 . pulse 
22 A diagnosis of pericystic abscess was made and he was treated c 
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lively for five clays with hot flaxseed poultices in the hope that he would 
drain through his previous sinus tract. 

December 21, under local ancesthesia. a transverse incision was made and 
the abdomen cautiously opened at the outer edge of the rectus. The oi>ening 
was directly into a large abscess cavity which was aspirated of about 1500 
c.c. of foul, purulent fluid. A rubber tube drain was inserted into the cavity. 
His pain was relieved immediately anef he did Avell except for his persist- 
ent cough. 

Five days after his ojjeration the patient again seemed weak and listless, his 
temperature was of the hectic type between 100.3 and 98, his leucocytes were 
20,600. His blood serum showed no increase in biliary pigment. Ffe had 
no jaundice clinically. Examination of his chest showed marked rales over 
both bases. The right base shoAved percussion impairment, no diaphragmatic 
moA^ement could be demonstrated on the right side. A subdiaphragmatic 
or intrahepatic abscess AA'-as suggested as the diagnosis. An X-ray of his 
chest made the day folloAving shoAved a large subdiaphragmatic collection 
on the right side Avith fluid IcA^el and an adherent diaphragm. There Avas 
some lung reaction aboA^e the diaphragm. 

Tavo days later, under local ansesthesia, a portion of the tenth rib Avas 
removed in the right anterior axillary line. An aspirating needle previously 
inserted aboA^e this rib obtained pus. The sharp-pointed aspirating trocar 
Avas inserted and about 1000 c.c. of thick, purulent material AA’^ere evacuated. 
Incidental to the rib remoA'al the pleura at the upper limit of the Avound 
AA’-as inadA^ertently ruptured. This Avound AA^as immediately closed by sutures 
to the diaphragmatic pleura. An exploring finger inserted into the abscess 
cavity could palpate no area in Avhich the process seemed to extend into the 
liA'er. Drainage tubes Avere inserted upAvard oA^er the dome of the liver 
and doAviiAvard tOAvard the subhepatic abscess cavity. 

Drainage Avas copious from these Avounds, but six days later he again 
began to shoAv temperature elevation to 102 and an attempt Avas made to 
obtain fluid by aspiration of the chest because there Avere signs of a fluid 
collection. No fluid aa'bs obtained. An X-ray taken four daA's later, hoAVCA^er, 
shoAved a fluid level in a cavity in the right loAver chest. The exact location 
could not be determined Avhether pleural or Avithin the lung. 

^ The folloAving day, on aspiration aboA'e the eighth rib in the anterior 
axillar}' line, the cavitA^ AA'-as located and considerable pus Avas obtained after 
resection of the rib. There seemed to be no connection betAveen this cavity 
and the subdiaphragmatic collection Avhich could be demonstrated. 

Since this operation the patient has gradually improved. His thoracotomy 
Avound rapidly closed, although a small collection Avas found aboA'e the 
anterior end of this sectioned eighth rib AA'hich AA^as subsequently drained. 

His abdominal Avounds AA^'ere dressed by irrigations and on FebruarA' 3. 
1926, the irrigation from the subhepatic drainage tube Avas found to appear 
at his subdiajDhragmatic drainage Avound. These sinuses Avere enlarged to 
admit the insertion of larger drainage tubes. 

Since that time the patient has gradually improA^ed, gaining strength and 
Aveight. His temperature has been normal since February 15, 1926. excej)t 
for an occasional rise to 99. The drainage from his Avounds is slight and 
is gradually decreasing. 

Doctor H. K. Pancoast remarked that a rontgenologic examination can 
materially assist in reaching a diagnosis of liA'er abscess or subdiaphragmatic 
abscess provided it is carried out in the pro}>er manner, and Avith the true 
clinical picture of the case in mind. We haA'e failed in the rontgenologic. 
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diapiosis in several instances because of a lack of knowledge -of the case, 
which was responsible for either a misinterpretation of findings or the carry- 
ing out of an incomplete or improper technic. In practically all of the cases 
in which surgeons have failed, some useful knowledge would have been 
gained by the proper conception of the pathological condition and a correct 
clinical understanding of the cases. 

Many of the cases have presented a lung reaction of some kind in 
the rontgenogram. In some instances there has been a supposed lobar pneu- 
monia and in a few, a sterile pleural effusion. Many of the cases came for 
their Rontgen-ray study with the clinical picture of an intrathoracic condition 
such as a pneumonia and not with the one referring to the abdominal 
condition. They were misled, therefore, in interpreting their findings from 
the standpoint of a chest condition. For example, with a clinical history of a 
very recent pneumonia, one would be led to believe that the high, fixed or 
restricted diaphragm due to the hepatic or subphrenic abscess was a sequebe 
of pneumonia. 

In order to carry out the examination properly, it is absolutely essential 
that every case have a fluoroscopic examination in addition to the radio- 
graphic part of the procedure. Rontgenograms alone will not show what 
is wanted to be known. 

The rontgenologic characteristics of the condition are essentially: (i) 
More or less elevation of the diaphragm, depending upon whether a hepatic 
abscess is near the upper surface of the liver or the abscess has ruptured 
under the diaphragm. (2) Restriction of the diaphragm if hepatic or 
fixation if subphrenic abscess is present. (3) The absence of any condition 
above the diaphragm to account for these phenomena, except the usual lung 
reaction where suppuration is near the diaphragm. Only the proper con- 
ception of the true clinical picture will prevent misinterpretation of this 
lung reaction. 

DRAINAGE OF THE URINARY BLADDER 

Doctor Alexander Randall discussed the problem of drainage follow- 
ing suprapubic cystotomy, and the methods they were now using to keep 
the patient dry. At the time of operation, instead of using the Freyer 
drain, they are using a tube with multiple perforations at the distal end, 
which has been moulded to a short and gentle curve by boiling while stretched 
over a special frame. It allows of the tube being turned immediately at the 
level of the skin coming out under the dressings without kinking. On 
removal of the tube, on the third or fourth day, the patient is then dressed 
by a large rubber (or oiled silk) sheet, one yard square, with a hole in its 
centre one inch in diameter, which is placed over the wound with the hole 
centred on the fistula and the sheet secured to the skin by a special cement 
consisting of gum mastic thirty parts, Canada balsam five parts and ether 
thirty parts. This cement dries rapidly, sealing the dam to the skin. Dress- 
ings are then put over the fistula and the rubber sheet folded up at the sides 
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Treatment: Because of the dense adhesions often associated with these 
cysts, radical removal is often necessary, although in young women resection 
of the cyst may be the advisalile procedure. When symptoms arise due to 
invasion of neighboring organs, as for example bladder ‘and rectum, resection 
of both ovaries should be done. Following upon this there will be a rather 
rapid diminution in the size of the secondarily affected organs with complete 
subsidence of symptoms, showing that excision of the transplants from the 
rectum or from the bladder is unnecessary. 

TOXIC GOITRE 

Doctors Charles H. Frazier and W. Blair Mosser read a paper 
entitled “ Control and Treatment of the Toxic Goitre,” for which see page 51. 

Doctor Edward Rose remarked that the records of 201 admissions of 
patients with th)'’roid disease in Doctor Frazier’s service from the latter part 
of September, 1922, to the middle of December, 1925, showed eighteen cases 
in which there was sufficient evidence of cardiac disease to warrant special 
medical observation and treatment. All were subjected to operative proce- 
dure — fifteen survived and three died. Of the three deaths, two were 
attributable to cardiac disease — the other was not. The majority of these 
cases were in the fifth decade ; all had high basal metabolic rates; all exhibited 
tachycardia; all liut one had lost a great deal of weight; and the majority 
had had arrhythmias at one time or another. Six had established auricular 
fibrillation, and three (all of the fatal cases) had paroxysmal fibrillation. 
The result of this study was to indicate, first, that digitalis is often not 
effective in controlling the heart rate or reestablishing compensation; and 
second (which was rather surprising), that many patients with hyperthyroid- 
ism have a high degree of tolerance for digitalis. One patient received 
sixty-nine grains of powdered digitalis in eighteen days without any evidence 
of digitalis intoxication, but with marked improvement of his circulatory 
condition. Digitalis apparently has no effect in controlling the tendency 
to paroxysmal fibrillation, although it wll often reduce the rate during a 
period of fibrillation. The judicious administration of iodine as Lugol’s 
solution often has beneficial effects on the circulation indirectly in hyper- 
thyroidism by reducing the basal metabolic rate, thus possibly allowing the 
digitalis to take hold, so to speak, more effectively. They were impressed 
by the good results which can often be obtained by careful pre-operative and 
post-operative observation and treatment of cardio-vascular conditions in cases 
of toxic goitre which at first seem almost hopeless. 

Doctor J. S. Rodman asked Doctor Frazier how much tissue he leaves in 
his subtotal thyroidectomy. The question was asked because he has had more 
post-operative thyrotoxicosis than he would like to have. He was amazed to 
see the amount of tissue which was removed by one of the surgeons he saw 
operate in Chicago, and the very small amount he left behind. He thought 
this had a lot to do with the fact that post-operative thyrotoxicosis was 
becoming much less frequent in his experience. 
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TRANSACTIONS 

OF THE 

NEW YORK SURGICAL SOCIETY 

Stated Meeting Held April i/j., igsd 
The President, Dr. Walton Martin, in the Chair 
RUPTURE OF SPLEEN 

Doctor H. Fischer presented a boy, sixteen years of age, who, while 
coasting, hit a tree with his sleigh and was violently thrown to the ground, 
striking his left side. He was somewhat stunned, but did not lose conscious- 
ness; he immediately experienced a Auolent pain all over his abdomen and 
felt nauseated, but did not vomit. In spite of his great distress, he was able 
to walk quite a distance to his home. He went to bed, but instead of getting 
better his distress increased during the night, so that he was compelled to 
call a physician, wdio ordered some morjihine. He was seen in consultation 
forty hours after the accident had occurred. Physical examination at this 
time showed a temperature of 100.2, pulse of 80, of good quality and regular. 
His face looked a little pinched and mucous membranes looked a little anaemic. 
The abdomen was slightly distended and extremely painful all over with 
board-like rigidity of the abdominal wall. It seemed that the greatest point 
oi tenderness was more over the right side of abdomen than over the left 
side where he struck the ground in falling. There was dullness on percussion 
over both flanks which disappeared by changing his position, indicating free 
fluid in the abdominal cavity. The slightest change of position would cause 
him a great deal of pain and therefore, he kept an absolute rigid and stiff 
position in bed. There were no evidences of abrasions or discoloration 
present. It was evident that a serious injury to one of the abdominal organs 
had occurred, the nature of which, however, could not be illicited with 
any certainty. 

The patient was removed to the hospital, and on his arrival about one 
hour later it was found that his pulse rate had risen to 120 and his tempera- 
ture rose to 1 01. 6. It was decided to do an immediate laparotomy with the 
tentative diagnosis of hemorrhage into the abdominal cavity caused by a 
probable tearing off of the gut from its mesentery. The reasons for this 
diagnosis were the signs of a hemorrhage into the abdomen after a blunt 
injury. This hemorrhage did not seem to be very abundant, as indicated by 
the general good condition of the patient. The rupture of any of the hollow 
organs could be excluded to a fair degree of certainty, on account of the 
lapse of time which had occurred since the injury. If an injury of that kind 
had occurred, the condition of the patient would be almost beyond hope on 
account of the development of a general peritonitis. A rupture of spleen and 
liver could not be entirely excluded. At no time after the accident had blood 
appeared in the urine, and as he had urinated normally, an injury to the 
kidney could be excluded. The boy had the greatest pain on the right side of 
the abdomen and therefore a right rectus incision was made. 

Upon opening the peritoneum a large amount of bloody fluid escaped, 
exploration of the abdomen showed no sign of injury to the liver or to any 
of the intestines on the right side of the abdomen. On palpating, the spleen, 
a firm clot of fair size and a tear near the upper and inner border of this 
organ could be felt. Therefore, an incision was made on the left side ot 
abdomen running from the xyphoid process along the left border of the ribs 
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site of the former partial constriction. Patient bore the operation well At 

patient is in verj^ good condition. There is verv' little 
dmerence between the appearance of the left and right e3’es and the bruit, no 
longer in the least annoying, has diminished to a faint murmur which can 
hardly be distinguished on examination, 

CARDIOSPASM ; DIGITAL DIVULSION OF TWO CASES 

Doctor Charles H. Peck showed a male patient, aged forty-two. who 
gave a history of difficulty in swallowing, dating back eight years, with no 
pain, but considerable discomfort from the food retained in the dilated 
oesophagus. Is very nervous and worries a great deal about the condition. 
Appetite^ is abnormall)'^ good. Has been treated with bougies and anti- 
si^asmodics without any permanent benefit. Lived in the tropics for a time, 
where his work involved great strain and responsibility. X-ray shows enor- 
mous dilatation of oesophagus and marked obstruction at the cardia. 

On November 2, 1925, a gastrotomy was performed through a para- 
median incision. The large dilated oesophagus projected about two inches 
below the diaphragm ; the cardia sphincter being at this level. There was no 
apparent fibrosis or general thickening, the muscle was firm and hard. The 
stomach was opened two and one-half inches below the cardia and retrograde 
dilatation first made with bougies. With fingers in the stomach, digital 
dilatation of the sphincter was then made, until two fingers could be freelv 
passed into the oesophagus and separated considerably. No further operative 
procedure was done. The gastrotomy wound and abdominal wound was 
closed. Recovery was uneventful, and patient was able to swallow solid food 
within a week after operation. He left the hospital on the twentieth day 
greatly improved. As to the ability to swallow, this improvement has contin- 
ued up to the present time. Check-up X-rays taken March 9, 1926, showed 
marked lessening of the oesophageal dilatation, although it is still larger than 
normal. Has gained twelve pounds since leaving hospital. Has to eat slowly, 
beginning with fluid followed by solid food. Feels fine and works regularly. 

The second case presented was a female, aged twenty-six, whose difficulty 
in swallowing dated back four years. Bloated feeling and vomiting four to 
five hours after meals. Pain in epigastrium and back, worse at night. 
Induced vomiting to relieve distress, often noted food taken twenty-four 
hours before. Symptoms worse for the past year. Weight 115 pounds, 
normal weight 145 pounds. X-rays showed greatly dilated oesophagus with 
delay in passage of barium into stomach. Dilated oesophagus seems to project 
below the diaphragm. 

Operation April ii, 1925, through upper median incision. Stomach con- 
siderably prolapsed, cardia at least three inches below diaphragm, dilated 
oesophagus passing through an enlarged diaphragmatic opening which 
admitted three fingers; the opening was the shape of a transverse crescent 
with sharp anterior edge. There was no cicatricial thickening at the cardia. 
Gastrotomy performed and digital dilatation of the cardiac sphincter effected 
to about two and one-half fingers. Gastrotomy wound closed, no attempt 
made to narrow diaphragmatic opening. Left hospital on the twenty-second 
day feeling greatly improved and able to swallow much better. Six months 
later had gained twenty-five pounds, able to eat food without distress. 
Check-up X-rav taken April 2, 1926, does not show the improvement hoped 
for; the oesophagus is still greatly dilated and barium empties slowly into 

the stomach. 

Doctor Robert T. Morris asked if Doctor Peck remembered die pulse 
rate in these cases, as it might serve as an index to vagus over-stimulation 
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Doctor Peck in dosing, said he did not remember what the pulse rate 
was, but that he had not noticed any slowing. Referring to Doctor Heycl’s 
and Doctor Green s remarks, he himself thought it quite possible these cases 
would have further trouble. He had shown them merely as interesting cases 
m which digital dilatation had been done more to verify the diagnoses than 
as a desirable form of treatment. Pie did not consider these cases perma- 
nently cured, but they are relieved of very distressing clinical symptoms. 
There was no pathological lesion except cardiospasm and therefore no 
reason why they could not be relieved again in future, if necessary, bv 
mere dilatation. ’ ' 

PARTIAL GASTRECTOMY FOR CARCINOMA 

Doctor Carl Eggers presented a man, sixty-seven vears old, who first 
came under observation at the Lenox liill Hospital, February 26, ’1925, with 
the history of pain in the upper right abdomen. For several years he had 
been treated in different clinics for chronic inflammation of the gall-bladder. 
Rontgen-ray examinations of the gall-bladder and the stomach in the latter 
part of 1921 had been negative. On admission be complained of pain in the 
upper right abdomen which had been constant for one year. It was dull in 
character and was associated with some radiation to the back. It was at times 
relieved by food. There was no vomiting. Occasionally he had slight regur- 
gitation. His appetite was poor. Examination showed a poorly nourished, 
anaemic man, weighing 119^ pounds. The abdomen was not distended. The 
suprapubic scar of a prostatectomy was well healed. He had a direct right 
inguinal hernia. The liver was palpable two fingers below the costal margin. 
There was tenderness over the gall-bladder region. No other organs or 
abnormal masses could be made out. X-ray examination of the gall-bladder, 
including a Graham test, were negative. The duodenal contents showed 
blood, but no other abnormality. Before a gastro-intestinal series could be 
done the patient developed mental depression sufficiently severe to make it 
inadvisable continuing the examinations. Fie was therefore discharged. He 
was readmitted November 23, 1925, stating that he had been fairly well 
through the summer and had increased his weight to 132 pounds. The last 
two months he had again begun to fail and on admission weighed 114 pounds. 
A large hard tumor was palpable in the right irpper abdomen. It was slightly 
movable and appeared to be connected with the stomach. There was no 
vomiting, and no peristalsis was visible, gastric analysis showed no retention, 
there was an absence of free hydrochloric acid, and blood was present. The 
rontgenographic examination revealed a large filling defect of the lower third 
of the stomach, involving chiefly the lesser curvature, leaving a fairly clear 
canal along the greater curvature. The appearance was that of a lolnilated 
mass, probably a new growth. 

Operation performed November 30, 1925. Through a median epigastric 
incision disclosed no free fluid, no metastases but a large hard tumor occupv- 
ing the lesser curvature of the stomach and extending to the pre-pyloric 
region. The pylorus was not involved. The lymph-nodes along the lesser 
cu^ature were involved up to the cardia, those along the greater curvature 
were likewise extensivelv involved. A typical resection was done removing 
at the same time all involved lymph-nodes. With great difficulty it was 
possible to reach the limit of the lymphatic extension at the cardia. ilie 
duodenum was divided just distal to the pylorus and the stump closed witn 
two rows of sutures, the inner being composed of ciiroinic catgut aiid tde 
outer a purse-string of silk. The stomach was divided well be3nnd tlie limits 
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when recurrence finally took place at the lesser curvature four years later 
he was able to leave his family in very good circumstances. As we have no 
means at our disposal to establish the operability of a large carcinoma of the 
stomach except by an exi^loratory laparotom)^ it is ni}'^ opinion that every 
patient should have the benefit of such an operation. 

PULMONARY FISTULA FOR CHRONIC LUNG ABSCESS 

Doctor Carl Eggers also presented a 3'oung man, twentj'-nine years of 
age, together with a series of X-ray plates' illustrating his condition over a 
period of five years prior to operation, and since that time. The patient first 
came under his observation in February, 1924, with the history of havin'^ 
developed pleurisy on the right side in August, 1919. He was tapped twice"’. 
Some time later pneumonia was diagnosed and he was admitted to the Leno.x 
Hill Hospital, where the diagnosis was changed to lung abscess. His physical 
signs at that time were decreased resonance and breath sounds over an area 
roughly corresponding to the middle lobe. Expansion was restricted. The 
temperature did not go above 100. The sputum was copious and at times as 
much as 90 c.c. was expectorated at one time. It was negative for tubercu- 
losis and there were no elastic fibres. Under rest treatment and broncho- 
scopic therapy improvement took place and the patient was discharged 
October 12, 1919. Since that time he had been frequently readmitted for 
bronchoscopy, and Rontgen pictures were taken at long intervals. In spite 
of the fact that he was ambulatory and doing quite well, he had never been 
completely relieved. There was always cough and expectoration, and the 
patient felt weak and had profuse sweats. He stated that since his last 
bronchoscopy about five months prior to Ifis admission in Februar}', 1924, 
he had had no foul expectoration, but that he had frequent pulmonary hemor- 
rhages, sometimes as often as three or four times a day. Each time he 
brought up from 50 to 100 c.c. of clotted blood. The hemorrhages were often 
followed by nausea and vomiting. 

On admission there were signs of a cavity in the middle lobe or upper 
part of the lower lobe. Bronchoscopy was negative. Operation was decided 
on, the details to depend on the findings. 

February ii, 1924, under local ancesthesia, the entire cartilage and one 
inch of the fourth right rib were resected. The internal mammary vessels 
were doubly ligated and divided and the parietal pleura separated from the 
chest wall for some distance. It was noted that the lung was not adherent. 
No puncture was made, therefore, but iodoform gauze packed against the 
pleura to favor adhesions with the lung. The patient developed a post- 
operative pneumonia at the left base which, however, did not seriously inter- 
fere with his convalescence. On February 23, 1924, the second stage was 
done. Tampons removed. For better exposure an additional two inches 
of the fourth rib were removed, as well as the entire cartilage and a part 
of the fifth rib. Exploratory puncture revealed thick, greenish pus. The 
needle was left in situ and a Paquelin cautery passed alongside it into the 
cavity. The latter was then unroofed, revealing a smooth trabeculated cavity 
the size of a walnut, showing several bronchial openings. There was brisk 
hemorrhage from the divided fibrosed lung tissue which could not be con- 
trolled with the cautery. Deeply placed Inemostatic sutures were necessary 
to stop it. The cavity was packed with iodoform gauze and the wound 
left open. Convalescence was uneventful. There was at first considerable 
discharge, which later diminished in amount and became more mucoid. At 
present there is no discharge at all and no dressing is required. The wound 
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carcinoma of the sigmoid was made. At operation, what was believed to he 
an annular carcinoma of the sigmoid flexure was found, and a resection of 
about 1 6 cms. of the intestine performed \vith an end-to-end anastomosis. 
It was not until the specimen of the intestine was opened that it was found 
that the tumor was a sub-mucous lipoma (Fig. i), which partly obstructed 
the lumen of the intestine, and which had ulcerated through the mucosa. The 
convalescence was uneventful for nine days, the bowels moving after the 
third day by means of an injection of two ounces of ecpial parts glycerine 
pd water. The wound healed by primary union. On the ninth day, follow- 
ing an enema, there was acute abdominal pain, rigidity and an elevation of the 
temperature and leucoc3de count. A laparotomy was again done four hours 
later, and a small perforation found on the mesenteric border at the line of 
union. A small fistula followed this operation, which remained open until 
January, when an operation was again done to close this fistula; this 
being successful. 

In the Journal de Chintrgie of August, 1924. vol. xxiv, p. 163, P. and A. 
Deroeque, after a thorough rerfiew of the literature, collected 104 cases of 
lipoma of the intestine and added one of their own. In only seven were 
multiple tumors found. The tumors were symptomless in 34 per cent, of 
these occurring in the small intestine, and in 9 per cent, in the large intestine. 
In thirty-one cases, acute occlusion occurred, and in fifty-six cases, chronic 
symptoms were caused. In the seventy-two tumors causing s)m'iptoms, intus- 
susception had occurred in 88 per cent, of the thirty-two small intestine cases, 
and in 50 per cent, of the thirty-eight large intestine cases. 


POST-OPERATIVE STRICTURE OF THE HEPATIC DUCT 

Doctor John Douglas presented a female, aged thirty-two, who had had 
a cholecystectomy done elsewhere in June, 1924. There was no jaundice after 
operation, but on the tenth post-operative day, she had fever which lasted for 
twelve days, although the wound healed by primary union and there was no 
biliary discharge. She remained in the hospital for four weeks, remaining 
well for four months, when she began to get jaundiced and have chilly feel- 
ings at times. At the time of her admission to St. Luke’s Plospital in Decem- 
ber, 1925, her icteric index was 167. At operation, there was a complete 
separation of the upper end of the common hepatic duct. There was a small 
nipple occujDying the transverse fissure of the liver, consisting of the right 
and left hepatic ducts, which were separated from each other by a septum, 
so that aspiration of one did not empty the other. The upper end of the 
common duct was found, isolated, brought up and sutured to the stump of 
the two hepatic ducts, after dividing the septum separating them, using a 
“ T ” tube, the upper limb of which was cut into a “ Y ” so as to enter each 
duct separately. 

The patient was well until late in June, five months, then began to have 
jaundice again with some signs of cholangeitis. This condition continued 
until November, in varying degrees, with a bile index which varied from 27 to 
28 — during which time she received large doses of bile salts but which finally 
subsided, and she has now been free of jaundice for the past five months. 
Her bile index on April 2 was 9. Two weeks ago, a therapeutic abortion 
was done on this patient at the second month. Although she was not jaun- 
diced at the time, it was believed bv the writer, which belief was concurreci 
in by the members of the Surgical Staff in conference, that the danger oi 
a recurrence of her svmptoms, due to the chances of mtection ot the liver, 
together with the increased cholesterinjemia which accompanies pregnane}, 
occurring such a short time after her last symptoms, would endanger ler 1 
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the child attains her full growth. This case is not shown to advocate carp 
lessness or failure to employ every eflfort to attain the most perfect reduction 
possible, but to demonstrate what nature can do in the fractures of children 
and that it is probably safer to depend in most instances on nature in fractures 
in children than to run the risk of open operation, particularly in the neisrh- 
borhood of the joint or epiphysis. ^ ° 


Doctor Whitman said he thought that the favorable result might be 
explained by the fact that the fragments were fairly aligned and that the 
fracture was sufficiently far from the joint as not to interfere with motion. 
Fractures of this type if treated before the formation of callus might lie 
easily apposed hy an open operation and he thought such a procedure was 
usually indicated. 


Doctor Douglas, in closing, repeated that open operation had been 
considered in this case, and also the use of skeletal traction, but the child had 
been in a run-over accident and the skin had been abraded, and the chances 
of infection following operation would have been considerable. With infec- 
tion the prognosis would not have been as good at that time, and the final 
result surely would not have been as good at tbe present time. 


THE SURGICAL TREATMENT OF ACUTE APPENDICITIS 

Doctor Edward D. Truesdell read a paper with the above title, for 
which see page 104. 

Doctor Robert T. Morris said that many years ago, according to prin- 
ciples of the third era of surgery, the surgeon himself was supposed to dis- 
pose of bacteria or their products without much regard for the patient’s own 
resistance factors. Under third era methods the surgical death rate in acute 
appendicitis was so great that some of the Chicago surgeons at one time 
were in favor of waiting for the interval stage before operating. Some 
hospitals showed a death rate of from thirty to forty per cent, in these cases. 
Composite statistics from hospital reports secured from a number of cities 
at that time showed an average surgical death rate of seventeen per cent, 
in acute appendicitis cases. Under the principles of fourth era surgery the 
death rate now remains below four per cent, in many hospitals. The avoid- 
ance of trauma, short incision, speedy operating, keeping gauze packing out 
of the abdominal cavity, and avoidance of flushing and wiping should at least 
keep the death rate below five per cent. One advantage in using McBurney’s 
incision is that different muscle layers may be sutured separately. They have 
different lines of traction. If this mechanical point is not recognized hernia 
will occur more frequently. Concerning inversion of the stump simple liga- 
tion should suffice and be better. The appendix is a vestigial organ and 
opening of the stump after ligation does not occur as it certainly would after 
ligation of an oviduct, and as it commonly would after a ligation of the cystic 
duct of the gall-bladder. Post-operative bleeding into the bowel is commonly 
due to ballooning of the caecum. With the ciecum filled with gas almost any 
sort of ligature or suture may cut out from the appendix region aiic t us is 
particularly a danger when the unnecessary technic of burial of the stump 
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developed hernias following the McBurne}' incision and 20 per cent ri<ihf 
rupture. Doctor Farr reported a series of Mikulicz’s drain in which 17 
per cent, resulted in right rupture. There is not much to choose from in 
those two incisions but the McBurney is preferable to the right rectus incision 
and the hospital stay is shorter with the McBurney. 

Doctor Frank S. Mathews said that on the basis of recent statistics 
from a large number of hospitals and 11,000 cases, a mortality in chronic 
appendicitis of 2 per cent, had been claimed. Since there is a distinct mor- 
tality in chronic appendicitis, it is interesting to note that in Doctor Truesdell’s 
acute cases, the mortality is only 4 per cent. There would be some advantage 
m considering the mortality separately for the drainage and non-drainage 
cases since nearly all of the mortality is to be expected in the drainage cases. 
Referring to the propriety of enterostomy, that is, ileostomy or jejunostomy, 
Jje said that he was almost without experience. In looking over the mortality 
in his own cases, he has found a number of them due to such complications 
as diabetes, and he was unable to recall a case where he felt that an opening 
of the bowel would have changed the result. He mentioned two cases 
with abrupt improvement following spontaneous development of a fistula. 
Subsequent operation in each showed the fistula to be in the small intestine. 
His impression was that each was a case of obstruction from angulation due 
to including the wall of the bowel in the suturing of the abdominal wound. 

Doctor John M. Hanford said it difficult as yet to state facts about 
the value of jejunostomy; but as a preventive of, and a therapeutic agent for, 
paralytic ileus in acute diffuse peritonitis following acute appendicitis, it 
should be considered of possible influence in certain cases and be done at the 
time of the primary operation. Particularly in late cases and in those with 
intestinal distention at operation, it would appear to be indicated. 

Doctor Harold E. Santee said that apropos of distention, ante-operative 
and' post-operative in non-toxic cases, he would like to call attention to the 
work of Doctors Soma Weiss and Hayes Martin published by the American 
Medical Association in 1925 on the use of physostigmine. When the speaker 
was in Presbyterian Hospital in 1910, the use of this drug in doses of onc- 
sixty-fourth of a grain was routine and apparently without effect. Since the 
work of the above men in the Hatcher laboratory on cats and their work on 
our wards at Bellevue, we have used the drug in doses of one-sixteenth to 
one-twelfth of a grain in some cases with salutary effect. It is a useful 
adjunct to the other measures employed in this condition. 

Doctor Henry W. Cave said that he now had a patient at Roosevelt, 
a young girl who came in with a ruptured appendix. At operation the 
appendix was not removed, but drainage was made and the fluid siictionec 
from the pelvic cavity. Four days afterward she got up an acute ileus and 
jejunostomy was performed. The jejunum was markedly dilated. She 
subsequently made a good recovery. Another case, a boy of fifteen was 
operated on four months ago for acute appendicitis and the appendix was 
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TWO CASES OF DIAPHRAGMATIC HERNIA 

Editor, Annals of Surgery: 

Sir: 


The following report of cases of diaphragmatic hernia, though not as 
complete as might be wished, and with a fatal result in each case, are submitted 
as a contribution to the literature of the subject. 


Case L— In December, 1925, there was admitted to the Central Maine General 
Hospital, Lewiston, Maine, a woman thirty-five years of age avIio, for the preceding year 
and a half, had been losing weight and strength and had suffered from digesti\V(lis- 
turbances causing diarrhoea attended by much nausea and vomiting. To this was later added 
dyspnoea. At the time of her admission she was complaining of intense pain referred to the 
pit of her stomach and also pain in her right shoulder. She gave a history of always 
having been frail and with frequent illnesses affecting the gastro-intestinal tract. At 
time of admission, physical examination of chest showed heart displaced to the right of 
the midline; the right chest was otherwise normal; the left chest was, at times, dull to 
percussion and at other times tympanitic ; the abdomen was flat ; pelvis was normal. 
On the day following her admission, an exploratory laparotomy was done. The section 
revealed that the entire mass of small intestine with its mesentery were herniated into 
the left chest; the stomach and the liver were prolapsed; the spleen was enlarged and 
prolapsed into the pelvis. In the right axilla was seated a hard growth which was 
found, at subsequent microscopical examination, to be a non-malignant fibroadenoma. 
Subsequent to the operation, the patient was the subject of persistent emesis; temperature 
ranged from 99 to loi degrees ; pulse from 120 to 130 with respirations about 30. She 
gradually' sank with no relief to her symptoms and died by e.xhaustion on the afternoon 
of the fifth day after operation. 

Post-morfem Findings: Abdomen . — Liver enlarged, the anterior margin of the right 
lobe extends down as far as one inch above the crest of the ilium. The upper border of 
the liver is apparently normal. The diaphragm, on the right side, is at the level of the 
fifth interspace. There is no omentum or large intestine anterior to the surface of the 
stomach, nor can any small intestines be found in the abdominal cavity. 

On the left side is a large hollow viscus, apparently the stomach, extending from 
the opening in the diaphragm in the fifth interspace down to and completely filling the 
pelvis. The stomach is more or less of normal shape ; but what is apparently the pylorus 
is bent at right angles to the pyloric end of the stomach. The gastric omentum forms 
a complete sac, enclosing the stomach completely'. The stomach is much enlarged; tlie 
pydoric opening was found at the brim of the pelvis. The duodenum makes a right-angled 
bend along the posterior surface of the stomach. Tracing the bowels upward from the 
pyloric end of the stomach, the duodenum runs posteriorly along the posterior wall of 
the stomach, is adherent to the oesophageal end of the stomach and is attached to the 


head of the pancreas. t 

Left Chest.— There is an opening in the left diaphragm, sufficient to admit tuc 

whole hand. Through this opening passed the second part of the small intestines, so 
that the third part of the small intestines, and all of the large intestine, except the descemt- 
ing colon, are above the diaphragm. The small intestines are matted together ui a large 
sac. It is suggested that the sac, containing the .small intestines, ,s a the pleura. 

The mesentery of the large intestine is attached to the second n 11 


a.xillary line. 

The descending colon is much atrophied in its lower 
an independent opening in the rudimentary diaphragm on 


two-thirds and 
the left side. 


ppjses tiirougli 
This large sac. 
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when opened, is found to contain small intestines coiled comparatively tightly and which 
show evidences of obstruction and congestion. 

The left lung occupies the space from the first rib to the second costal cartilage. 
It is compressed and probably never functioned. 

The spleen is enlarged and elongated ; otherwise is apparently healthy. It is found 
three and one-half inches below the left costal margin. 

Right Chest . — The left border of the heart is one inch to the right of the midline. 
Apex beat is in the nipple line, on the right side 
of the bod}^ Heart is very much smaller in 
size than normal. Pericardium is apparently 
thickened (was inadvertently opened so it can 
not be said whether it contained free fluid or 
not). There is considerable evidence of fatty 
degeneration of the heart. Valves of the heart 
are normal. 

The right lung is strongl}^ adherent to the 
chest wall. The right lung, on its inferior 
surface, cannot be separated from the diaphrag- 
matic pleura. 

Right kidney is two and one-half inches 
lower than normal. It is free and movable. 

Perinephric fat is normal in amount. Right 
kidney is normal in size and apparently healthy. 

Left kidney is normal. (Figure r.) 

Case II. — On December 30, 1925, there came 
under our care, a woman forty-six years of 
age who, five days previously had exerted her- 
self violentl}^ in running and during her run had 
slipped and fallen. Subsequent to this, she 
had eaten nothing except a half banana ; bowels 
had not moved since the day preceding the effort 
at running, December 22. December 25 she de- 
veloped violent pain in the epigastrium with 
nausea and vomiting ; controlled by hypodermic 
of morphia; enemata were fruitless. She was 
removed to the Rumford Falls General Hospital 
where the abdomen was opened by a midline 

incision extending from ensiform to navel, lationships of viscera, from autopsy on patient 
T., . . . . 1 , , 1 i December 14, IP25. 

ihis incision revealed that the transverse colon 

together with the whole of the omentum had gone through an opening in the diaphragm 
into the left chest and were there strangulated, the colon being of a very dark color. 
The hernia ring was cut and the hernia reduced and the rent in the diaphragm closed with 
interrupted sutures of chromic catgut. Gas distending the colon was removed through 
a trocar before the gut was reduced. Three hours after the operation, enemata gave 
results. The course of convalescence was uneventful until January 8, 1926 when the 
wound opened and drained freely for forty-eight hours ; vomited once on January 10 and 
II. From January 12 the vomiting became persistent and continuous and hernia had 
formed in the site of the wound. Enemata were unsuccessful. January 15 the wound was 
reopened for the division of adhesions and for securing more satisfactory closure. Follow- 
ing this procedure, the abdomen became markedly distended, nausea and vomiting persisted 
and the patient died at the end of thirty-six hours after this second operation. 

Wallace E. Webber, M.D., 
Lezviston, Maine. 
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ACUTE ILEUS FROM A DISTENDED BL/IDDER 
Editor, Annals of Surgery : 

Dear Sir : 

The following case has been considered worthy of publication becaiue 
of the rather unusual pathology in its relation to the symptoms and physical 
signs as they presented themselves. In the production of an acute mechanical 
ileus the existence of post-operative adhesions and bands or the presence of 
some adjacent or overlying tumor — either intra- or extraperitoneal— are 
recognized as being among the most frequent causative factors. Here there 
was a combination of these, as the tumor in this instance was a distended 
urinary bladder held and incarcerated against the sacral promontory by 
adhesions resulting from a former operation. Furthermore there was the 
added complication of acute alcoholism, which probably^ played no small part. 

Although no exhaustive study' of the literature has been made, two cases 
have been reported within the past few years which might be mentioned in 
passing. In the first, described by McCoy, a boy of sixteen had had recur- 
ring attacks of pain in his left flank over a period of ten months with signs 
of partial ileus. At operation a large hydronephrotic left kidney w'as found; 
this had so impinged on the splenic flexure and descending colon as to cause 
an almost complete obstruction. 

The second case was reported by Morsell. Plere the patient was a man 
of forty-one. During the twelve months preceding operation there had been 
frequent attacks of obstruction and a movable tumor just above the bladder 
had been noted, which, however, became softer after tbe cessation of the 
attack. At operation a prolapsed hydronephrotic right kidney was found, 
resting against the rectum. 

Neither of the above, it will be noted, is at all similar to the present case, 
and in both of these instances the tumor was distinctly pathological rather 
than phy'siological. 

Alex D., was admitted to Bellevue Hospital in the evening of July 13, 1924, in 
alcoholic coma. He could be aroused with difficulty but was unable to give any 
account of himself other than his name. Physical examination was entirely negative 
except for an old lower right rectus operative scar. No paralyses were present; all 
reflexes were normal. On July 14, he appeared to be recovering from his acute alco- 
holism and at that time the only history of any importance that could be elicited was 
that he had been operated upon for acute appendicitis six years previously. He was 
obviously of poor mentality. His bowels had not moved since admission but he was 
reported to be voiding apparently normally. On July IS, he complained of a feeling of 
fulness in his epigastrium and later in the day began to have griping pains across the 
upper abdomen, particularly in the right hypochondrium. During the day he vomited at 
intervals a watery, greenish, sour fluid. A colonic irrigation returned clear— without 
feces or flatus. On the morning of July 16, his condition was about the same except tiat 
his abdomen was now becoming distended and was everywhere tympanitic. Rectal examin- 
ation negative. Temperature normal; pulse 86; leucocytes 13,600, polymorphonuclears 
01 per cent., lymphocytes 8 per cent, transitional cells i per cent. Turpentine stupes, an 
oxgall enema, and i c.c. of pituitrin gave no results whatsoever. A diagnosis of acute 
ileus, either paralytic or due to a band from his previous appendectomy, was made 
operation decided upon. 
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Operation Julj^ i6, ether anfcsthesia. The patient took a stormy anjesthetic through- 
out. Right rectus incision just mesial to the previous one. On opening the peritoneum 
adhesions between it and the omentum were found all about the old scar and extending 
down to the top of the bladder, where they were very dense. The bladder itself was 
markedl}^ distended, but, due to the adhesions just described, this distention occurred 
for the most part in an obliquely upward and backward direction so that the resulting 
“ tumor ” impinged tightly against the rectum at the sacral promontory and thus produced 
a complete obstruction at this point. The rectum below was quite collapsed, whereas 
proximally the entire large and small intestines Avere much distended. As the adhesions 
were freed and the bladder lifted forward, the patient passed a small amount of flatus. 
His condition suddenlj'- became very poor, so he was immediately catheterized, following 
which he improved and passed more gas bj'^ rectum. With the obstruction thus entirely 
relieved, the abdomen Avas quickly closed, during AAdiich procedure flatus Avas intermittently 
expelled in small amounts. The patient returned to the Avard Avith a pulse of 90 and of 
good qualit3’- and Avith his distention noticeably less. He improved throughout the day 
and CA’^ening but unexpectedlj" collapsed and died early the next morning. 

Autposj"^ showed an acute pulmonar^^ oedema Avith beginning bronchopneumonia, and 
also a seA'^ere chronic cystitis. 

In view of the operative and necropsy findings a logical sequence of events 
might be built up somewhat in the following manner. First, we had to do 
with a man Avith a well-established chronic cystitis. During his alcoholic 
coma his already diseased bladder became over-distended with resulting 
paresis. What appeared both to him and to us as normal micturition proved 
to have been merely the spilling over of a distended and paralyzed bladder. 
We were further misled because of its abnormal position, for, as it filled, its 
normal rise was prevented by the dense post-operative adhesions about it. 
The resulting distention occurred, therefore, mainly backwards so that as the 
bladder became full it impinged with increasing pressure against the upper 
rectum at the promontory of the sacrum until a complete obstruction 
was produced. 

It is scarcely conceivable that such adhesions alone would or could have 
produced this condition in a normal individual. Here, however, the patient 
was in alcoholic coma to begin with and this and his cystitis combined with 
the adhesions to bring about the final result. 

Frank B. Berry, M.D., 
isf Surgical Division, Bellevue Hospital, 

New York, N. Y. 
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BOOK REVIEWS 

Injuries ot the Wrist,” “A Radiological Study.” By the late 

a/d ’^y F. R. B. Atkinson. 

iVi.D., LM. i2mo, pp. 169. London, Ernest Benn. 

Destot’s volume on injuries of the wrist marks a great advance in the 
more recent carefully detailed study of sprains and fractures. He had a 
remarkable experience and an unusual mass of material from which lie was 
able to prove to his own satisfaction the nature of wrist-joint injuries, their 
etiology, their natural historj', and their treatment. This small volume is 
remarkable for its detailed consideration and yet for its conciseness of 
expression. Naturally one cannot agree with all Doctor Destot’s conclusions, 
but considering his great experience and his exceptional ability, one must take 
his views with great respect. 

This book is of course invaluable for the specialist in fractures and ortho- 
psedic surgery. For the general practitioner such a book, even if only casually 
read or inspected, would inspire an increased respect for the handling of 
sprains and fractures. This is much to be desired. 

The book is well translated. Most of the illustrations are clear and con- 
vincing. Some of the line drawings are not so impressive. This book is 
well worth a place in the library of any' progressive physician. It is only 
a question of time when similar books will appear for the other major joints, 
and it is to be hoped that these books will be written by as enthusiastic and 
capable men as the book of the wrist has been. 

Charles E. Farr. 


Emergency Surgery. By George DeTarnowsky, M.D. Lea and 
Febiger, Philadelphia, and New York, 1926. 

It is seldom that one has the opportunity of reviewing a subject presented 
by an author whose qualifications are so preeminent in the subject considered. 
Colonel Tarnowsky’s personal, varied and extensive service both with the 
French and American troops and the opportunity of studying the confidential 
data of the Allied Armies in preparing the chapter on Surgery of the Front 
in the Medical and Surgical History of the World War certainly has fitted 
him to present to the medical profession the most acceptable methods of 
dealing with surgical emergencies. 

The number of injuries as the result of industrial accidents have been 
rapidly increasing and the medico-legal aspects involved have developed the 
treatment of these conditions into a definite specialty. Therefore, it has 
become essential that the standardization of the best, quickest and most 
efficient manner of caring for this class of case be effected, since the two 
desiderata pertinent during the war. namely the return to duty as soon as 
possible and the rehabilitation of the injured, h Id equally true in civilian 

emergency as well. 
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but insofar as it is complete, so have the authors made this hook. As a result 
of investigations begun some years ago, and from records of over four hun- 
dred “ verified gliomas,” questions on the clinical significance of their histo- 
logical variation, on the basis of the structural variability shown hv these 
gliomatic tumors, and on prognosis are satisfactorily answered. We would 
suggest that the neurosurgeon desirous of attaining the most from this volume 
have his mind in as sharp a condition as he would his finest surgical instru- 
ment ; this is not a book to be enjoyed by anyone except one who is keenly 
interested in this particular subject; others might read for an hour and close 
the book and know not of what they have read. 

Frederic C. Eastm.\x. 
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attention and this little subconsciously. It is not exactly a neglected subject- 
for instance, much of the good to be derived from Crile’s " anoci-association ’’ 
IS due to the consideration given to the mental state of the patient. Every 
surgeon needs to consider the patient’s attitude toward his ailment, and should 
be able to distinguish to a certain extent the imaginary from the real sj-mp- 
toms. He should know how to help the patient rid himself of those which 
are not real and also how to avoid inspiring or augmenting them. 

The layman to-day likes to think he knows something about disease and 
its treatment and is very apt to think he is in a position to decide the type of 
treatment which his peculiar kind of malady requires. The man who is 
sick, or who thinks he is sick, is most susceptible to suggestion, is keen to 
put his own interpretation on a chance word, an expression of the face or a 
single laboratory finding; with the result that he is, at least mentally, either 
better or worse. Nothing is more impressionable than the mind of a sick man 
and it is the realization of this fact and the use of it to their own ends that 
has caused the quacks of all ages to prosper. It is to the exploitation of this 
human weakness that Christian Science, Osteopathy and Chiropraoty owe 
their success. 

Every practitioner of medicine should understand something about psy- 
chology, about hysteria and about psychotherapy. He should know what 
havoc imagination can work, what feeds it and how it can be suppressed. 
Many a physician or surgeon in taking a history by suggestive questioning, 
by explaining to the patient, under the idea that he is being perfectly frank 
and honest, the result of certain laboratory studies and by giving in detail the 
necessary treatment, may very easily be adding to his patient’s suffering. 
Many of our modern methods of study have this effect. The various com- 
mercial societies and companies which have sprung up all over the country 
urging the healthy as well as the sick, to subject themselves, often through 
the medium of the mail, to a thorough examination of all their functions at 
stated intervals, and then put the results into the patient’s own hands are 
doing much more harm than good. Such examinations by a conscientious 
•and capable physician who can also study the mental attitude of the patient 
would be an entirely different thing and produce only good results. I am 
always sorry for the poor patient who turns up with his X-ray plates, his 
history and the reports from the various laboratories in his hands and then 
tries to make his symptoms correspond to them. When one tries to reassure 
him he comes back with, “ Well, how do you explain the shape and position 
of my colon in these plates?” or “But the rontgenologist says that I have 
chronic appendicitis,” or “ How can I get rid of those streptococci in my 
bile ? You ought to see my bile.” How much better off and how much easier 
■to cure is the poor human derelict who comes into the ward not knowing a 
thing about himself, or the intelligent man who puts himself confidently m the 
hands of his physician and does not want to know all about the “ findings. 
Under the mistaken idea of honesty many of our specialists are making 
neurasthenics of their patients and I sometimes think that behind a good 
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string, to a surgeon with a diagnosis of chronic appendicitis. This was in 
1919- There was little evidence of appendicitis but there was present an 
incomplete hernia. This was operated upon and the appendix removed 
through the sac. During the next two and a half years this patient continued 
to complain of vague and indefinite upper abdominal symptoms and was 
examined and treated by a great many physicians. The surgeon who oper- 
ated upon him in the first instance doubted the existence of a lesion, but the 
patient had been to a large sanatarium where his X-ray plates were shown 
and explained to him as indicating undoubted disease of the gall-bladder, 
and he was told that operation was imperative. He was then carefully stud- 
ied by a very capable gastro-enterologist who also advised operation in spite 
of his undoubted neurotic symptoms. His upper abdomen was opened and 
the gall-bladder and ducts as well as the stomach and duodenum found to be 
absolutely normal. These negative findings instead of being a comfort to 
the patient, only disturbed him the more and he sought advice of another 
surgeon eighteen months later. This surgeon operated and found his gall- 
bladder and duodenum adherent, but no other lesion, and removed his gall- 
bladder. This was in May, 1923. He was “ cured ” for a brief season, but 
his symptoms returned and later another surgeon operated upon him for 
“ adhesions ” which were separated and the colon fixed between the duodenum 
and the liver. This did not relieve the situation, however, and within a year, 
on the advice of a distinguished internist, who thought that he might have a 
duodenal ulcer, in spite of the fact that he had had three previous operations 
by experienced surgeons, he was again operated upon. No ulcer was found 
but the distal portion of the stomach removed. At the present time he is 
being treated by a specialist for infection of the gums. Every one of the 
four surgeons who operated upon this man, was a Fellow of this Association, 
myself, I am ashamed to say, one of them. This is not an unusual story, 
but I do not think we learn the lesson which these cases teach. We study our 
physical results, we take pains to eliminate or lessen the operative risks, but 
would it not be v^rell to go into the psychologic and gastro-enterologic clinics 
occasionally and see some of the results of our mistakes in diagnosis and treat- 
ment? Would it not be well to have the neurologist see some of these cases 
before rather than after operation? Oh, I am sure that I am not wide of 
the mark in insisting that surgical results can be improved by a familiarity on 
the part of the surgeon with the various neuroses, psychoses and hysterias. I 
realize that many useless and harmless operations such as the removal of the 
colon are being done on the insane at the behest of a few unbalanced psychiat- 
rists with the idea of actually curing the mental disease. No insane patient 
is ever cured of insanity by a surgical operation done on his abdominal or on 
her pelvic viscera and the neurotic and hysterical patient is invariably made 
worse ultimately by such operations, which very rightly bring discredit on 
surgery. It, of course, goes without saying that the insane patient and 
neurasthenic, who has a real surgical lesion, should have exactly the same 
treatment which is given a mentally normal person. 
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THE PSYCHOLOGY OF THE SICK MAN 


In every contact with the patient the surgeon must constantly bear in mind 
the effect his words and actions may have. Internes and nurses need to have 
this strongly impressed on them, and here example is better than precept. 
A perfectly normal woman was recently troubled, upset and disturbed after 
a colon resection for cancer by her physician who said, “ Now it is all out 
and if you don’t get an obstruction, you will be all right.” Of course, with 
every subsequent “ gas pain ” she thought that the obstruction had arrived. 
A surgeon should inspire confidence, assurance and faith, and must be pre- 
pared to justify them with a sympathetic and conscientious exhibition of 
ability. A visit made to a patient after an operation which does not leave 
him cheered, comforted and more hopeful, had better never been made. 
It should always be realized that an indiscreet word, an anxious look or a 
lugubrious manner will leave the patient depressed, worried and full of fear. 
In the practice of surgery wisdom is as necessary as knowledge and not so 
easily acquired. “ Knowledge comes but wisdom lingers.” 

" Knowledge is proud that he has learned so much ; 

Wisdom is humble that he knows no more.” 

Ian Hay, in a recent address to the students of Guy’s Hospital, talked 
on the “ Human Touch,” and said among other good things, “ Tell the patient 
something that will keep his imagination from soaring into the regions of 
unhealthy speculation.” I would only add that we should avoid saying or 
doing anything that would turn the mind into these unpleasant channels. 
We surgeons every day have to tell poor, suffering, nervous humans unpleas- 
ant and disturbing facts, but let us tell them as we would have them told to 
us. Lying is not necessary and is a poor policy, if for no other reason than 
that it sooner or later is discovered and destroys confidence. No rule can be 
laid down, but the patient’s mental attitude and the effect upon it by what is 
said, must be considered. 

During convalescence cooperation on the part of the patient is most 
helpful and sometimes an absolutely essential element in restoring health and 
function. Cheering friends tell our abdominal cases that they will not “ get 
over the effects of the operation for a year ” and some of them will try their 
best to carry out the program. Tell a patient after a fracture of the leg that 
he will be lame for six months, and whether he needs to or not, he will limp 
for the allotted time. Limps in the absence of shortening or fixation are 
nearly all hysterical and can be readily overcome. 

Not only should the surgeon know something of the neuroses, but he 
should be able to recognize the various manifestations of hysteria and realize 
their close resemblance to the symptoms of real surgical lesions. We have all 
known patients to undergo repeated operations for hysterical vomiting and 
for hysterical intestinal obstruction and then to be disappointed because 
further operations were refused. 

In the field of traumatic and industrial surgery, something more is 
required than a knowledge of surgery. The surgeon in this field must be able 
to distinguish the real sufferer, the hysterical sufferer and the malingerer, and 
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the last IS the most infrequent and the second much more common than is 
generally believed. Even in many cases involving compensation or litigation 
the apparent malingerer is not a malingerer at all, but suffering from hysteria 
the result of suggestion at the hands of friends, of fellow-workers ' of his 
legal adviser and of partisan medical experts. This fact is pretty generally 
known, but do we realize how often it applies to cases in which there is no 
question of litigation? We must get over the idea that hysteria wiU always 
produce the physical stigmata of Charcot. Babinski and others have shown 
the fallacy of such an idea and that a perfectly normal person can suffer 
from hysteria. We surgeons can, in our own experience, amply illustrate 
this fact. The hysterical incapacities after operation and injury are every 
day occurrences, and although we may not designate them as hysterical, we 
prevent and cure them by suggestion and persuasion, and in doing so we are 
practicing psycotherapy, although we may not realize it, 

I shall always feel indebted to Sir William Osier for suggesting a visit 
during the War to a neuropathic hospital in charge of Colonel Hurst, for 
here I learned in one morning a great deal about hysterical spastic palsy, 
which has proved of great value since. There are hundreds of men, women 
and children wearing apparatus or submitting themselves to repeated opera- 
tions for this condition, who could) be easily cured by suggestion. These are 
the patients who largely represent the cures accomplished at Lourdes, at Ste. 
Anne de Beaupre and at other shrines and by the bone-setters and the Christian 
Scientists. That these poor people get into this apparently hopeless condition 
is due largely to the fact that the nature of their affliction is never properly 
diagnosed or because we do not know how to prevent or cure it. I saw 
many cases of perfectly honest British “Tommies” who had suffered for 
months, and some for years, from these palsies for which some of them had 
been discharged from the army as incurable, cured in ten minutes by psycho- 
therapy. A good example is that of a sergeant who had had a “ through-and- 
through ” wound of the forearm a number of months previously and who 
since his arm was taken off the splint had held his fingers tightly flexed on 
the palm until the growing nails had made ulcers. This man in five minutes 
was completely extending his fingers, together and individually, much to his 
own astonishment and joy. Another case in civil life which illustrates very 
well what I want to say, was that of a young man who was sent to the Jeffer- 
son Hospital from one of the towns in Northern Pennsylvania. He had had 
a fracture of the clavicle which a surgeon had wired and following the 
operation the patient had never been able to abduct the arm more than a few 
inches from the chest wall. He was supposed to have an ankylosis of the 
shoulder and the X-ray plates were thought to show certain changes in the 
bones and joint which would account for the disability. As massage, elec- 
tricity and exercise had accomplished nothing, after months of use, operafion 
was advised. From the general muscular rigidity whenever the patien 
attempted abduction and from the fact that when this was overcome by per- 
suasion, certain movements could be easily earned out, a diagnosis 
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THE “REHABmTATION” OF THE SURGICAL PATIENT 
THROUGH BIOCHEIMICAL METHODS, WITH SPECIAL 
REFERENCE TO DIABETES* 

By Williasi J. Mayo, M.D. 

OF RoCnESTER, MiNN. 

In 1850, Jakob Moleschatte, Professor of Physiology, Anatomy and An- 
thropology in the University of Heidelberg, said “ Man is composed of the 
food he eats.” Poor Moleschatte : his statement was regarded as blasphemous, 
and he was expelled from his positions, and from the university. In the 
seventy-five years that have elapsed, the truth of his deduction has been recog- 
nized, and we can congratulate ourselves that intolerance and religious bigotry 
have abated sufficiently to permit discussion of the science of nutrition as 
applied to man. 

Fundamentally, " rehabilitation” concerns preservation of the body; bio- 
chemically it is directly related to the metabolism of foods. The newer studies 
on nutrition have given the key to many problems concerning general physical 
conditions which heretofore have been unsurmountable. Studies of the blood 
and of the blood plasma as well as of the tissues of the body have usually 
made it possible to restore resistance and overcome toxaemia pre-operatively. 
Tliere has been much confusion in the nomenclature with regard to toxic con- 
ditions ; the types of toxaemia often being named as though they were caused 
by the vital organ which shows the final lethal change, for example broncho- 
pneumonia or terminal nephritis, rather than the fundamental causes which 
actually bring about dissolution. 

The rehabilitation of surgical patients through biochemical methods before 
operation is perhaps the most important consideration in modern surgery. 
The object is not only to improve the patient’s general condition, but to. over- 
come the results of disturbed function, the deficiency of vital substances, and 
the formation or retention of poisonous excretory products. Unless the func- 
tion of vital organs can be restored nearly to normal in serious diseases that 
do not immediately threaten life, the risk of surgical operation may be so great 
as to outweigh the advantages to be obtained. Walters states facts as follows : 

“ Life depends on the oxidation of carbon. Carbohydrates are used as 
glucose, stored as glycogen in the liver, and the excess deposited in the body 
as fat. Unfortunately, fats cannot, to any considerable extent be reconverted 
into glucose; furthermore, sufficient glucose must be available to maintain 
combustion of fats ; otherwise the higher fatty acids will not undergo complete 
combustion, and acetone and diacetic acid will appear in the tissues and cause 
toxmmia, which in the more severe grades may terminate in coma, as m 
cases of diabetes. 

* Read before the American Surgical Association, May 24, 1926. 
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BIOCHEMICAL REHABILITATION OF DIABETICS 


“ On . the contrary, proteins can, to a considerable extent, be converted 
into glucose, but they contain nitrogen. Under stress, as in cases of starvation 
or hepatic disease, sufficient glucose is not available ; the protein tissues of the 
body are broken down for the purpose of producing the necessary glucose, 
and the resultant excess nitrogen must be excreted in the urine. The kidneys 
may be unable to excrete this excess of nitrogen, which then accumulates in 
the blood, for the most part as urea, and a small percentage as creatinin, pro- 
ducing toxsemia of which ursemia is a manifestation.” 

Diabetes presents two problems to the surgeon : ( i ) the cure and preven- 
tion of diseases requiring surgical treatment, which arise directly or indirectly 
from diabetes, and (2) safety in the performance of necessary operations on 
patients with diabetes for lesions not associated with the diabetes. 

Long ago Pavy pointed out that the mere reduction of the amount of 
sugar in the urine was not of itself a sufficient safeguard for patients obliged 
to undergo surgical procedures, and that restriction of carbohydrates in the 
diet should not be carried to a point at which the patient’s general health and 
strength suffered. Billings and Allen have still further illuminated the 
treatment of diabetes by demonstrating that if the carbohydrates in the diet 
are reduced too greatly, the nutrition being maintained by proteins and fats, 
diabetic coma and other manifestations of severe diabetes are likely to ensue, 
but. that if the patient is treated by the so-called starvation method, the fats 
and proteins being reduced as well as carbohydrates, this danger will be 
greatly lessened. 

In 1915, Berkman demonstrated that the surgical patient with diabetes 
who was too thoroughly prepared for operation by overreduction of carbo- 
hydrates, did not withstand operation as well as the underprepared patient. 
He advised maintaining the patient’s nutrition by a mixed diet. This was 
practiced in the clinic with the result that the former high mortality rate follow- 
ing operations on patients with diabetes was greatly reduced. 

Before irtsulin became available. Wilder and Adams, by careful pre-opera- 
tive'and post-operative dietetic treatment of patients with diabetes, were able 
to reduce the mortality rate following operations in selected cases practically 
to that in cases without diabetes. In such cases at least 100 gm. of carbo- 
hydrates is now given for five days before operation and not less than 75 gm. 
on the average each day after operation, with sufficient insulin to maintain 
tolerance. Recently Wilder and Adams reported 141 unselected cases in which 
major operations were performed for general surgical diseases, complicated by 
diabetes, with but four deaths, a record which would be excellent in cases 
uncomplicated by diabetes. With the aid of insulin, operations of expedience 
may be performed on patients with severe diabetes on whom in the past only 
operations of necessity would have been undertaken. 

At the finish of a recent Marathon race the condition of the runners was 
noted with special attention to the state of the blood. The runners who fin- 
ished the race, for instance, Nurmi, showed a normal content of blood sugar, 
whereas the runners who dropped exhausted by the way, often in a shock-like 
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condition, sometimes resembling mild grades of coma, showed a low content 
of blood sugar. By eating sugar and resting in the horizontal position then' 
quickly regained strength. Later some of these runners were given sweet 
chocolate to eat as they ran, and these maintained a higher degree of endurance. 
The efficacy of sugar in maintaining endurance has been demonstrated also 
by the Arabs, who eat dates on long marches. 

One of the greatest commanding officers of the Civil War was Stonewall 
Jackson, who, with a small army, was able to march his troops so rapidly 
in the region across the Potomac from Washington that they were called 
" foot cavalry.” He accomplished this by marching the soldiers several hours, 
then having them lie flat and relax for a few minutes. By resting in this 
manner the lactic acid, which accumulates in the muscles during action and pro- 
duces fatigue, is in large part restored to glucose, as A. V. Hill and Meyerhof 
have recently shown. The soldiers were then given whatever food the sutler 
wagons afforded, usually carbohydrates, with fluids; this quickly supplied 
the necessary sugar, and they were again marched a shorter distance with 
another period of rest and similar restoration. By repeating this process at 
intervals, Jackson was able to move his ragged, barefoot men over bad roads 
as much as forty miles in twenty-four hours and have them in fighting condi- 
tion. One might say that Jaclcson prolonged the Civil War two years; he was 
able to keep Washington in fear of capture, forcing McDowell’s army to 
remain on guard, instead of aiding the offensive on Richmond. It was be- 
lieved that if Washington were taken by the Confederates, England and other 
foreign countries might recognize the belligerents of the South, 

The test for the amount of sugar in the urine as a guide to the severity 
of diabetes has largely given way to a test for sugar in the blood. Sugar in 
the blood is a threshold substance. The threshold varies greatly in height in 
different persons. When the sugar exceeds a certain level, so to speak, it flows 
over the top and appears in the urine. A person with a low sugar threshold 
may have glycosuria after eating an unusual amount of carbohydrates, such 
as candy, and yet not become afflicted with diabetes. Another person with 
high sugar threshold may have no sugar in the urine, but an excess in the 
blood, which in cases of slight infection may cause serious disturbances. Even 
study of the sugar in the blood may fail to tell the whole story. Sugar is 
stored in the liver and other tissues as glycogen, which is merely a condensa- 
tion product of glucose. 

Experience in the clinic would indicate that certain patients with a normal 
amount of sugar in the blood may in times of stress be unable to store sufficient 
glycogen in the liver, as is illustrated by the f ollowng case : 

The patient, a woman, aged forty-four, had had malignant disease o 
both ovaries and tubes, for rvhich abdominal hysterectomy was performed. 
She left the operating table in good condition, but six hours later coma de- 
veloped, no clue to which had been given in the history or preliminary 

physical examination. ... 

Examination of the blood showed a very low sugar content an ac 
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after death, while the tody is warm, does disclose changes in the islands of 
Langerhans. Pancreatic changes are usually manifest in older persons who 
generally speaking, are over-nourished, not always obese, but nearly alivays 
large eaters. Perhaps the demand on the pancreas beyond the nutritional 
necessity causes the body insulin to wear out and result in functional defi- 
ciency of the islands of Langerhans. 

If pancreatitis accompanies infection of the gall-bladder, it does not take 
the form of atrophy of the pancreas and of the islands of Langerhans. rather 
characteristic of diabetes. On the contrary, the changes in the pancreas, as a 
result of biliary infections are usually of the type called chronic pancreatitis, 
enlargement and thickening. Removal of the infected gall-bladder in the 
presence of chronic pancreatitis may be followed by improvement in the dia- 
betes, but such a favorable result is not obtained with sufficient frequency to 
justify operating, in the hope of curing the diabetes, on a gall-bladder sus- 
pected of being diseased. At least it is a comfort to know that diabetes is not 
necessarily a contraindication to an operation for definite disease of the 
gall-bladder. 

Someone has facetiously called diabetes a foot and mouth disease. Food 
in the form of carbohydrates in excess enters the mouth; in the susceptible 
person the insulin machinery is exhausted with the result so frequently seen, 
that the patient dies from gangrene of the foot. It has been a common ex- 
perience in cases of diabetes, that when there is arteriosclerotic gangrene of 
the lower extremities, which necessitates amputation of part of the limb, great 
improvement in the general condition of the patient Avith a reduction in the 
symptoms of diabetes may take place after the amputation. One of the neces- 
sary steps in the treatment of diabetes is to eradicate all sources of focal infec- 
tion which can be removed safely. Joslin is wise indeed in his advice to 
amputate the leg above the knee in cases of the acute, florid type of diabetic 
gangrene when there is discoloration of the entire foot and ankle without a 
line of demarcation, and high temperature. This is a condition which in the 
past has so frequently resulted in death, and in which early amputation will 
save life. Joslin emphasizes the fact that care’ of the feet, next to a proper 
dietetic regimen, is the most important measure in the treatment of diabetes. 
A patient with diabetes should wear several pairs of shoes in succession. The 
trimming of corns and calluses should be regarded as a serious operation, to 
be done under antiseptic precautions, in the morning rather than at night, so 
that all swelling and oedema in the muscles about the foot from the day's usage 
will have disappeared. 

Carbuncles and boils on the back of the neck are most common in men, 
especially those with diabetes, and usually in those who have the back of the 
neck shaved. It is quite probable that the present fashion, no doubt a good 
one, of women cutting their hair, particularly shaving the back of n^^ 
may reduce this masculine predominance. Qipping the hair on the neck s lo 

be safer for the patient with diabetes than shaving it. 1 p<; 

The use of the actual cautery to destroy carbuncles, advised by Lliari 
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FINAL RESULTS IN THE SURGERY OF MALIGNANT 

DISEASE* 

STUDY OF A TWELVE YEAR FOLLOW-UP 

By Charles L. Gibson, M.D. 

OF New York, N. Y. 

SURGEON TO THE FIRST (CORNELL) SURGICAL DIVISION OF THE KBIT TORE HOSPITAL 

Five hundred seventy-three cases of malignant disease were obsers'ed 
in the First (Cornell) Surgical Service during the period February, 1913, to 
January i, 1925.! 

An attempt was made to follow every case for at least ten years; but 
rapid changes of residence, departure of patients from the city or country, 
etc., often nullified our' work. We were materially aided by the efficient 
and devoted cooperation of the Social Service Department in charge of 
Miss Josephi. 

No sadder report of the disheartening status of cancer surgery has come 
to our attention. It is, however, inevitable, dealing only with facts (Table I). 

Table I 
Operative Cases 

(All operations whether radical, palliative or exploratory) 


Number of operations 437 

Number of deaths 308 

Number of known living 73 

Unknown 56 

No Operations 

Number of cases 136 

Number of deaths 92 

Number of known living 12 

Unknown 32 


Table I (a) 

Grouped as to Sex and Age 

Male 200 (of this number 53 were stomach, 33 intestines, 10 epithelioma of lip). 

Female 237 (of this number 78 were breast, 38 uterus, 27 intestines, 18 stomach). 

(Note. — ^Females predominate. There are fewer beds for females available in tiie 
New York Hospital.) 

Carcinoma of stomach in females one-third that in males, due probably to the 
above reason. 

*Read before the American Surgical Association, May 26, 1926. 

tThe routine follow-up on these cases was closed in October, 1925; but we are 
constantly receiving additional data through our follow-up service and any information 
has been added up to date. 
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(Divided According 
Seven Years 

Carcinoma (2) 
Intestines 
Uterus 

Six Years 

Carcinoma (2) 

Breast 
Face 

Sarcoma (i) 

Bone 

Endothelioma (i) 
Lymph-nodes 

Five Years 

Carcinoma (7) 
Appendix (2) 
Breast 
Face 
Lip (2) 

Scrotum 
Sarcoma (s) 

Bone 

Lymph-nodes 
Neck 
Stomach 
Uterus 

Four Years 

Carcinoma (7) 
Appendix (2) 
Breast (2) 
Stomach 
Thyroid 
Uterus 
Sarcoma (i) 

Bone 

Endothelioma ( i ) 
Parotid 


Post-operative) 
Three Years 

Carcinoma (6) 

Breast 

Intestines 

Rectum 

Stomach 

Tubes and ovaries 
Sarcoma (2) 

Bone 

Forearm 

Endothelioma (2) 

Ovary 

Parotid 

Two Years 

Carcinoma (7) 

Breast (2) 

Face 

Kidney 

Submaxillary gland 
Uterus (2) 

Sarcoma (4) 

Bone 

Tendon sheath 
Finger (2) 
Endothelioma (i) 
Lymph-nodes 

Oue Year or Less 
Carcinoma (6) 

Breast (4) 

Penis 

Face 

Endothelioma (2) 
L}Tnph-nodes 
Neck 
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Table ll~Conlinnei 
Living Cases — No Recurrence 
to Number of Years 


Total 64 cases 


Table III 


Living, But With Recurrence 


Niue years 
Carcinoma 

Breast (after 9 years 
carcinoma in oppo- 
site breast. Original 
site of operation all 
right) 


Four Years 
Carcinoma 

Breast (2) 
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CHARLES L. GIBSON 


Table VII is based on the known deaths only, 
doubtless be higher if the unknown " were included. 


The mortalit}' would 


Tabue VII 
Knoivn Mortality 


Type 

Hypernephroma and teratoma , 
Carcinoma 

Number of operations 

Deathi 

4 

274 

Per cent. 

100 

84 

At 

Sarcoma 

’ A>7 

Endothelioma 

8 

-^9 

I 

01 

12 


A summary of malignant tumors is appended. 

This study is limited to ward cases. In private patients we cannot pursue 
the same rigid tracking down of patients taking every possible means of 
obtaining information. It seems unwise therefore to include in the same 
group, cases conforming to different standards. Our private patients, par- 
ticularly the breasts, show better results. 

This investigation aims to give a broad survey of the mass results of 
malignant disease. Therefore we have omitted the dissection of the statis- 
tical evidence into the finer distinctions as recommended by some investi- 
gators because of the confusing element of personal judgment of conditions. 
We do not think it wise to rate the unknown as necessarily dead, as quite a 
number of these fall in the category of obviously better results. 

No branch of surgery shows such statistical fallacies as the results of 
cancer. Probably the great bulk of the cases operated radically have existing 
metastases which lie dormant. For example, case 223,299, living seven years 
after resection of the colon, had also diffuse metastases of the lymph-nodes 
as proven by microscopical examination. A private patient with suture of 
a free perforation of a gastric cancer with extensive metastases (microscopic 
examination) is alive two and one-half years after operation. Case 240,695 
came in with acute obstruction from a sarcoma of the jejunum with extensive 
infiltration of the mesentery. A resection of the gut and an end-to-end 
anastomosis was done, although the section went through the invaded area. 
Patient lived three years and seven months after operation. 

A private patient with bilateral carcinoma of the ovaries is now living 
seven years after a second operation, nine years after the first operation, 
although at the last operation there were diffuse metastases throughout the 
abdomen. None of these cases just quoted received any form of post- 
operative treatment. 

In general terms I think it may be said that the results of cancer are bad 
in proportion to the accuracy of the microscopical examinations, and at the 
New York Hospital we are fortunate in having so recognized an authority as 
Doctor Elser, Director of Laboratories, and we also enjoy the cooperation 
of Professor Ewing, who has often been appealed to for important advice 
and decisions. 

Our ward patients present a very sad picture of having consulted many 
physicians before any intelligent attempt was made to determine their con- 
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Appearance of Mclaslases 


Within Within 

6 mos. X year 

13 II 

Uuknozvn (7)-. 


2 yrs. 3 yra. 

13 7 


4 yrs. s yrs. 
4 3 


1 .** 3 months O.IC; 4 months O.K.; 6 months O.K; 
I recurrence) ; 3 years O.IL 


^ yrs- 9 >Ts. 

2 I 

9 months (i O.K.; 


Carcinoma of Bartholin’s Gland . — (1 operation, 1 death.) 

I 'Case— radical operation— metastasis within 4 months, dead 8 months post-operative. 
Carcinoma of Bladder . — (8 operations, 7 deaths, i unknown.) 

Excision of tumor — 3 cases. 

I (x)'. 

I died 2 months post-operative. 

I died 5)4 years after discharge of a condition in no way related to her carcinoma. 
Never had a recurrence. She was in her 73rd year at the time of her 
death (217,091). 

Exploratory — i (x). 

Cystostomy — ^4. 

I (x). 

I died 8 months post-operative, 

I died following second operation i year later.* 

1 unlcnown. Followed 16 months — unimproved. 

Carcinoma of Buccal Mucous Membrane. — (i operation, i unknown.) 

Excision by cautery. 3 months post-operative all right. Never seen again. 
Carcinoma of Broad Ligament. — (i operation, i unknown.) 

Excision of tumor.** 

Carcinoma of CEsophagus. — (4 operations, 3 dead, i unknown.) 

Gastrostomy — 4. 

2 (x). 

I died I month post-operative. 

I distinctly weaker one month after discharge. Never seen again. 

Carcinoma of Face. — (6 operations, i death, 4 living, i unknown.) 

Radical operation, excision of tumor, in all cases. 

I died 2 months post-operative. At time of operation metastatic lymph-nodes 
removed.* 


Living — no recurrence. 

6 years (192,637). 

5 years (203,160). 

2 years 10 months (243,674). 

10 months (252,345). 

Unknoitm. 

II months post-operative O.K. Never seen again. 
Carcinoma of Gall-bladder. — (15 operations, 15 deaths.) 
Cholecystostomy— died 2 months later. 
Cholecystotomy (x) . 

Cholecystenterostomy— died 5 months post-operative. 
Cholecystectomy — ^3. 

2 (x). 

I died 5 months post-operative. 
Cholecystocolostomy (x). 
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Exploratory — 7. 

2 (x). 

3 died I month post-operative. 

I died 3 months post-operative. 

I died 4 months post-operative. 

Exploratory and nephrectomy (x). 

Note. — 'All patients dead within 6 months. 

Carcinoma of Intestines. — (50 operations, 41 deaths, 3 living, 6 unknown.) 

Exploratory — 19. (All known cases are dead.) 

8 (x). 

6 died within 6 months. 

I case had had ist and 2nd stage Mikulicz for diverticulitis 10 months previously. 
Died 3 months after 2nd operation. 

I died years post-operative (definite metastases in liver 7 months post- 
operative) . 

Unknown — 3. 

2 

I followed S months. At that time losing weight and strength rapidly. 
Radical operation — 31. 

18 (x). 

I metastasis 2 months, dead 4 months post-operative. 

I died I month post-opera'tive. 

I died 6 months post-operative. 

I metastasis i year, dead 4 months later. 

I metastasis 3 years 8 months, dead ij 4 years later. 

I metastasis i year, dead 2 years post-operative. 

I died following operation in Greece 2j^ years after operation here. Nothing 
known about metastasis. 

Living— -3. 

No recurrence — (2). 

223,299 — 7 years.t 
238,479 — 3 years. 7 months. 

Recurrence (i). 

256,805. Recurrence in uterus i year later. 

6 months later still living but condition hopeless. 

Unknown — ^3. 

I **. 

I recurrence i year later. Never seen again. 

I O.K. 2)4 years post-operative. Never seen again. 

Carcinoma of Kidney. — (2 operations, i living, i dead.) 

Nephrectomy — 2. 

I metastases to brain, 3 years 7 months post-operative. Died i month later. 
1 living, 2 years 2 months post-operative O.IC 
Carcinoma of Larynx. — (2 operations, 2 deaths.) 

I tracheotomy.* Radium treatment following operation, i year after operation, 
report from Memorial Hospital, “ Process certainly at a standstill. 3 examina- 
tions show absence of carcinoma.” Died i year 7 months later. 

I gastrostomy. Died 2 months later. 

Carcinoma of Leg. — (i operation, i death.) 

Amputation below knee. Metastases in brain 3 months post-operative. Died 5 
months later. 

ijlHas already been quoted as living with no complaints notwithstanding metastases 
found at operation. 
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Carcmoma of Lip.— (lo operations, 3 deaths, 2 living, 5 unknown.) 

Excision of tumor (10). 

Died. 

i-Huge recurrence i year 2 months after discharge. Died 3 months later 
I -recurrence 10 months post-operative. Came in for removal of node's 
under chin. Radium treatment of no avail. Died 4 months later. 

1 died 2 years post-operative. Date of metastases not known. 

Living. (No recurrence.) 

2 .O.K. s years post-operative (194.357, 204,681). 

Unknown. 

2 

I O.K. zyi years post-operative. Never seen again. 

I came in 3 months after discharge for removal of cervical nodes— a pro- 
phylactic measure. Microscopic showed no evidence of metastasis. Patient 
never seen again. 

I. O.K. 6 months after discharge. Never seen again. 

Carcinoma of Liver.— ^{11 cases — all exploratory— all dead.) 

Carcinoma of Lymph-nodes . — (7 operations, 5 deaths, 2 unknown.) 

Carcinoma of Ma.viUa . — (2 operations, i death, 1 unknown.) 

Carcinoma of Nose. — (i operation, i death.) 

Cauterization of tumor.* Died 9 months later. 

Carcinoma of Omentum. — (2 operations, 2 deaths.) 

Both exploratory — 1 died 2 weeks after leaving hospital, the other 4 months. 
Carcinoma of Pancreas. — (4 operations, 4 deaths.) 

Cholecystostomy — 2 (x). 

Exploratory — 2 (x). 

Carcinoma of Penis. — (i operation, i living.) i 

Living, no recurrence, i year later. 

Carcinoma of Peritoneum . — (3 operations, 3 deaths.) 

Exploratory — 3 (x). 

Carcinoma of Prostate. — (3 operations, 2 deaths, i unknown.) 

Prostatectomy — 3. 

I (x), 

1 recurrence 10 months post-operative. Died 7 months later. 

I **. 

Carcinoma of Rectum. — (12 operations, 10 deaths, i living, i unknown.) . 

6 colostomies. 

I living 3 years post-operative * (242,633) ; others all dead or hopeless. 
Resections — ^3 — all dead. 

Exploratory — 3 — ^all dead. 

Carcinoma of Retroperitoneal Nodes.— (.1 operation, i death.) 

I (x). 

Carcinoma of Stomach.— (69 operations, 4 living 6 unknown.) 

Exploratory — 32. 

Witi? exception of four unknown, all remaining cases died within 6 months. 
Jejunostomy — 4. 

3 (x). 

1 died 2 months after discharge. 

Gastro-enterostomy — 18. 

7 (x). 

S died within 6 months. 

2 died within a year. 
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I had local deposits in scar lo months after discharge. Died a year later.' 

1 case large mass ii months post-operative. Still living i year post-operative. 

I unknown — O.K. lo months post-operative. 

I died i8 months post-operative. 

Resections — ^^15. 

Deaths. 

8 (x), 

I died I month after discharge. 

I metastasis a little over a year. Died i year 7 months post-operative. 

I metastases i year later. Died i year 3 months post-operative. 

Living — no recurrence. 

3 years 8 months O.K. (240,504). 

4 years 2 months O.K. (237,171). 

Living — recurrence. 

Recurrence 3^4 years post-operative. Still living, 3 years 9 months post- 
operative (242,284). 

Unknown. 

I **. 

Carcinoma of Scrotum . — (i operation, i living.) 

Excision — no recurrence 5 years ii months post-operative (226,595). 

Carcinoma of Skin of Shoulder . — (i operation, i death.) 

Excision — recurrence 2 months post-operative. Died within a year.* 

Carcinoma of Submaxillary Gland . — (i operation, i living.) 

Removal of tumor. O.K. 2 years 2 months post-operative (249,662). 

Carcinoma of Testicle . — (1 operation, i death.) 

Castration. Dead i year 4 months later. 

Carcinoma of Thumb . — (i operation, i unknown.) 

Amputation of thumb. O.K. 4 months post-operative. Never seen again. 

Carcinoma of Thyroid . — (i operation, i living.) 

E.xcision. O.K. 4 years 5 months post-operative (235,795). 

Carcinoma of Tongue . — (7 operations, 1 living, 6 dead.) 

Excision. 

Deaths — 6. 

I died 2 months post-operative. 

I * recurrence i month after discharge. Died 9 months later. 

I * recurrence i year 4 months post-operative. Died i year 8 months post- 
operative. 

I recurrence 9 months post-operative. Died 14 months post-operative. 

I enormous recurrence nodes of neck 3 years post-operative. Died 3 years 
3 itiontlis post-operative. 

I * recurrence 2 months post-operative. Died ii months post-operative. 
Living — ■!. 

Discharge cured 10 years post-operative (196,548). 

Carcinoma of Tubes and Oi/anVj.— (13 operations, 10 deaths, i living, 2 unknown.) 
Radical. 

I (x). 

1 * died 3 months post-operative. 

2 died 3 months post-operative (i of these cases died of influenza). 

I died II months post-operative. Massive recurrence. 

I died I j’ear 5 months after discharge. 

1 died 2 j 4 years after discharge. 

2 unknown (i O.IC 3 months after discharge). 

Living — i. . - ' 

0 -K. 3 j'cars 5 months post-operative (244,421), 
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Exploratory. 

I * died s months post-operative. 

I (x). 

I died I year 8 months post-operative. 

Carcinoina of Uterus. 

Hysterectomy — 22. 

4 (x). 

1 died 6 months later. 

2 recurrence within 6 months. Dead 10 months post-operative. 

I died I year post-operative. 

I recurrence i year later.'*' Second operation 2 years after ist operation. Died 
2 years later. 

I metastasis 2 years 3 months. Died i year 10 months later. 

I metastasis i year 6 months. Died 1 month later. 

I recurrence 2 years vaginal vault. Excision, Another recurrence 2 years later 
and died following second operation. 

I recurrence 2 years.* Died i year later. 

1 hysterectomy for fibroids 1921. Biopsy and cauterization of cervix for car- 
cinoma 35^ years later.* Recurrence i year later. Died i year 4 months 
after 2nd operation. 

I recurrence 2 months after discharge.* Died ii months post-operative. 

I recurrence 3 months. Died i year later. 

1 recurrence 7 months. Died following treatment with radium 2 years 3 months 

post-operative.* 

Living. 

I O.K. 4 years 9 months post-operative (231,528). 

I O.K. 7 years 7 months post-operative (216,782). 

I O.K. 2 years 9 months post-operative (246,283). 

Unkuomi, 

I patient went to Italy 7 months post-operative. No recurrence at that time. 
Never heard from again. 

I O.K. 3 months post-operative. Never seen again. 

Cauterisation — 6. 

2 died years later (i).* 

1 died 9 months post-operative. 

1 died I year later. 

2 **. 

E.xploratory — 4. 

I * progressively worse. Died 9 months post-operative. 

I died 2 months post-operative. 

I died S months post-operative. 

I died years post-operative. 

Dilatation and curettage — biopsy (x). 

I * Bad condition 2 years 3 months post-operative (249,548), 

Dilatation and Curettage, trachelorrhaphy, shortening of round ligaments (i). 

I * Good condition 3 years 4 months later (240,503). 

Anterior colporrhaphy, perineorrhaphy, excision of tissue for diagnosis (i). 

I * Dead years later. 

Closure of vcsico-vag'inal fistula — (i). 

I dead two months later. 

Excision of tumor (i). • <- o v 

I * followed by hysterectomy. O.K. 2 j^ years post-operative (245,030^ 

Carcinoma of Vulva. — (i operation, i death.) 

X excision— marked recurrence 3 months. Died 6 months post-operative. 
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Endothelioma of Arm. — (i operation, i death.) 

Excision of tumor. Died 7 months post-operative. 

Endothelioma of Face. — (i operation, i unknown.) 

Excision.* Unimproved i year 10 months post-operative. Never seen again. 
Endothelioma of Lymph-nodes. — (7 operations, 3 living, 4 unknown.) 

Excision. 

Livings. 

2)4 years post-operative (239,660). 

6 years post-operative (198,479). 

I case excision of axillary lymph-nodes.* Recurrence in cervical lymph- 
nodes 4 years 7 months after ist operation. 2nd excision.* O.K. i year 
8 months after 2nd operation (224,496). 

Unknozvn — ^4. 

I **. 

1 extensive recurrence 3 months post-operative. End result not known. 

2 cases O.K. 7 months after discharge. No further trace. 

Endothelioma of Neck. — (i operation, i living.) 

Excision. O.K. 9 months post-operative ( 195,594). 

Endothelioma of Ovary. — (i operation, i living.) 

Excision. O.K. 3 years post-operative (207,492), 

Endothelioma of Parotid. — (4 operations, 2 living, 2 unknown.) 

Excision. 

Living — no recurrence. 

3 years 9 months (239,510). , 

4)4 years (196,858). 

Unknown. 

I ** 

I O.K. 3 months. Not seen again. 

Sarcoma of Abdominal Wall. — (i operation, i death.) 

Excision of tumor. Died 4 years post-operative. 

Sarcoma of Axilla. — (i operation, i death.) 

Excision of tumor mass. Patient died 4 months later. 

Sarcoma of Bones. — (13 operations, 6 deaths, 7 living.) 

Radical excision or amputation. 

Deaths. 

I (x). 

3 within 6 months. 

1 recurrence i year 8 months post-operative.* Died 2 years 4 months 

post-operative. 

Living. 

2 years 2 months (249,667) — Femur. 

3 years i month (223,451) — Ulna. 

4 years 10 months (233,356*) — Tibia. 

5 years 7 months (228,446) — Radius. 

6 years (221,900*) — Humerus. 

8 years 7 months (206,054) — Femur. 

10 years (194,540) — Humerus. 

Incision and drainage and biopsy. 

I (x). 

Sarcoma of Breast. — (2 operations, 2 deaths.) 

Amputation (2). 

i-2nd operation two weeks after ist for new growth of abdomen (x). 
i-recurrence 6 months. Dead ii months post-operative. 
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Sarcoma of Gum. — (i operation, i living.) 

Excision— so far as sarcoma goes O.K. lo years post-operative. Has an old pul- 
monary tuberculosis. * 

Sarcoma of Groin. — i(i operation, i death.) 

Excision. Metastases in spine 3 months post-operative. Died within 9 months 
post-operative. 

Sarcoma of Intestines. — (10 operations, 7 dead, 2 living, i unknown.) 

Resections — 5. 

Dead. 

I (x). 

I died I week after discharge. 

I died 3 years 7 months later. 

Living. 

O.K. 8^/2 years post-operative (211,240). 

Unknozon. 

I 

Ileostomy (1). 

I (x). 

E.xploratory — ^4. • • 

Dead. 

1 died in r month. 

2 died in 4 months. 

Living. 

1 still living 2 years post-operative.* Bad condition (251,419). 

Sarcoma of Kidney. — (2 operations, 2 deaths.) 

Nephrectomy — 2. 

1 died I month post-operative. 

I died 6 months post-operative. 

Sarcoma of Lymph-nodes. — (3 operations, i living, 2 unknown.) 

Excision — 2. 

I living and O.K.* S years 9 months post-operative (228,666). 

I unknown. Had a recurrence i year 3 months post-operative. 

Exploratory — i. 

No specimen. O. K. 10 months post-operative. Then went to Italy and not 
heard from again. 

Sarcoma of Neck. — (i operation, i living.) 

Excision of tumor. O.K. 5^4 years post-operative (228,987). 

Sarcoma of Ovary. — (2 operations, 2 deaths.) 

Excision. 

I died 10 months post-operative. 

1 recurrence ii years post-operative. Died 7 months later. 

Sarcoma of Spleen. — (2 operations, 2 deaths.) 

Splenectomy — 2. 

I (x). 

I died 3 months post-operative. 

Sarcoma of Stomach. — (2 operations, i death, i living.) 

Resection — 2. 

I recurrence 10 months post-operative.* Died 1 year S months post-operative. 
I living— no recurrence, 5)4 years post-operative (229,363). 

Sarcoma of Rectum. — (i operation, i unknown.) 

Excision — 'i.** 

Sarcoma of Testicle. — (i operation, i death.) 

I — castration — recurrence i year 7 months.* Died 3 months later. 
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LATE RESULTS AFTER AIMPUTATION OP THE BREAST 

FOR CARCINOMA* 

By Alexis V. Moschco\vitz, M.D. 

AND 

Ralph Colp, M.D. and Percy Klingenstein, M.D. 

OF New Yobk, N. Y. 

\ 

Thanks to the efforts of Halsted and Willy Meyer, the modern operative 
treatment of cancer of the breast may be said to have become standardized. 
Collective statistics bear proof that the number of patients alive and free 
from recognized carcinoma, from three to five years after operation, have 
increased measurably, as a result of the more radical and anatomically perfect 
operation. In 1924, Lane-Claypon, in an analysis of 20,000 cases of operated 
breast cancer collected from the literature of the world, tabulated the follow- 
ing results based upon a three-year period of apparent cure. Of 7029 patients 
operated upon, so to say incompletely, i.e., before the advent of the Halsted- 
Meyer operation, 29.2 per cent, were free from recurrence after a three-year 
interval. On the other hand, of 8921 patients undergoing the complete opera- 
tion, 43.2 per cent, were free from recurrence, after a similar period of time. 
The reported series of Judd and Sistrunk, Sistrunk, Greenough and Simmons, 
Primrose, Ochsner and Cabot in this country bear further evidence of the 
improvement in the operative results. I, too, shared in the general optimism 
pervading the literature, particularly in respect to the early cases of breast 
carcinoma. It was indeed a great surprise to me therefore that in 1924, B. J. 
Lee, in an admirable paper read before this Association, recounted the results 
obtained in the operative treatment of 87 primary operable cases' of breast 
carcinoma, treated at the New York Hospital, all of whom have been followed 
for a period of at least five years, and reported only 15 per cent, to be alive 
and free from tangible recurrence. At that time, I determined, if possible to 
ascertain the results of our efforts in the treatment of breast cancer at 
Mt. Sinai Hospital f and it is the results of this investigation with a few 
conclusions drawn therefrom, that I wish to submit for your consideration. 

For this purpose, we have reviewed the cases of breast carcinoma 
admitted to the wards and private pavilion of Mt. Sinai Hospital from 
January i, 1915, to December 31, 1924. In all 374 patients were discharged 
with a clinical diagnosis of carcinoma of the breast, exclusive of those patients 
who were readmitted for the treatment of local recurrences or metastases. 
To be sure, we have been unable to use this entire material. Particularly is 
this true of patients treated in the private pavilion of the hospital. Regret- 
tably, ^ve found here a great number of pathological reports missing, and no 

* Read before the American Surgical Association, May 26, 1926. 

1 1 take this opportunity to thank all my colleagues on the staff for permission to 
incorporate their cases in this contribution. 
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(a) Patient died February, 1926, from intercurrent disease. (c) One patient died March, 1926, from carcinosis. 

(b) One patient living with a recurrence. (d) One patient died March, 1926, from carcinosis. 



LATE RESULTS OF BREAST AMPUTATIONS 


1.8 per cent, of carcinoma of the Ijreast in the male, which corresponds with 
the findings recently puhli.shed by Judd and Morse. Of the thi'ee patients 
of whom we have follow-up notes, two are dead of recurrences at the end of 
one and three years and one is living free from any evidence of carcinoma 
over a period of four years. 

/Ige . — Of the 218 cases, 12 were between 21 and 30 years of age; 59 
between 31 and 40; 67 between 41 and 50; 46 between 51 and 60; 32 between 
61 and 70; I between 71 and 80. In one case, the age was not mentioned. 


Table I 


Age periods 

No. of cases 

Per cent. 

21-30 

12 

5-5 

31-40 

59 

27 

41-50 

67 

30 

51-60 

46 

21 

61-70 

32 

14-5 

71-80 

I 

•5 

Not mentioned 

I 

.5 


It is almost impossible to evaluate the role of age in longevity ; the pres- 
ence of involved axillary glands, extent of the disease, etc., makes the com- 
parison of one factor as opposed to the other almost impossible. Of the 89 
cases which we have followed for at least a five-year period, 6 were operated 
upon before the age of 30. All of these cases have since died of carcinoma. 
The average duration of life after operation was 2 years. Of the patients 
who presented themselves for operation in the fourth or fifth decade of life, 
the average length of life after operation was three and one-half years. In 
this group, we count 13 patients who are at present living and free from 
recurrences. The average length of life in those patients operated upon 
after the sixtieth year was 4.2. Two of these patients are alive and well. It 
would seem, other factors being constant, that carcinoma of the breast in the 
3’oung has a more malignant tendency ; this impression corresponding to the 
well-known very malignant and rapid course of carcinoma of the cervix and 
rectum in the third decade of life. 

As it may be of interest to show the relationship of the pathological 
glandular involvements in the various age groups, we append Table II, which 
sliows this relationship in 56 i^atients who died in less than three years 
after operation. 

Table II 


Ages 

No. of c.sscs' 

Glands 

Glandular involve. not 

involved 

Not 

mentioned 

21-30 

6 

5 


I 

31-40 

13 

II 

0 


41-50 

17 

10 

4 

3 

51-60 

12 

7 

2 

3 

61-70 

7 

2 

3 

2 


12 
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Trauma as an Etiological Factor in Breast Cancer.— In 78 cases of this 
series, trauma was specifically denied by the patient upon interrogation; 12 
patients gave a history of a trauma, the time interval between the trauma 'iiul 
the ajjpearance of a noticeable mass in the breast varied between six weeks 
and 24 years. The average time which elapsed was 8 months. 

Preceding Breast Abscess. — Ten patients gave a history of a prececlincr 
mammary abscess. .The time interval between the infection and the apj^ear^ 
ance of a mammary tumor was 10 years. In one case, a breast aliscess was 
incised four weeks prior to admission to the hospital ; but in this case it seems 
more than likely that the condition was an inflammatory carcinoma with 
necrosis. The very rapid recurrence (within one year) in this case would 
seem to substantiate the impression. 

Previous Lactation. — Twenty-two patients, or a little over 30 per cent, of 
those where mention is specifically made regarding this point, never lactated. 
It would seem as though there were some predisposition to carcinoma m 
breasts that have not lactated. 

Duration of the Tumor Prior to Treatment. — The average period elapsing 
between the time the patient first noticed the tumor and her entrance into the 
hospital for treatment was six months. It is interesting to note that in spite 
of propaganda and the employment of every means known to educate the 
laity and physician regarding the significance of a “ lump ” in the breast, 
the duration of the tumor mass in patients admitted in 1915 averaged six and 
one-half months, whereas in 1924, the duration was six months ; hardly sufii- 
cient difference to make one feel justified in telling that any real progress has 
been made along these lines. It is interesting to note that of five patients 
followed at least five years, that a history of a tumor mass existed in one case 
for two and one-half years ; in two cases five years, and in two cases, eight 
years, one patient lived nine years and then died of a recurrence, two are alive 
and free of visible recurrences at the present writing, and finally two promptly 
developed recurrences. The longest duration of a tumor mass, 12 years, 
occurred in a male patient without glandular involvement. This patient- died 
three years after a radical operation of a recurrence. Broders first called our 
attention to what he calls the “ index of malignancy,” based upon cellular 
differentiation. Sistrunk and MacCarty, in an analysis of a series of breast 
carcinomata, based upon a histological study of the neoplasm, arrived at the 
conclusion that the duration of life following the operation was in no small 
measure dependent upon cellular differentiation, hyalinization and fibrosis. 
It would certainly seem as though some factors inherent in the neoplasm, or 
perhaps in the patient herself, predetermined some of these findings. 

Location of the Tumor. — In 116 cases, the tumor occupifJ the left breast, 
in 102 the right. The location of the growth designated according to breast 
quadrants was as follows : 90 occupied the upper and outer quadrant ; 22 the 
upper and inner quadrant; 24 the nipple region; 10 the lower and inner 
quadrant and 12 the lower and outer quadrant. In the remaining cases, no 
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definite mention of the breast quadrant harboring the tumor was made. The 
relationship of the position of the tumor to lymph-adenopathy will be dis- 
cussed in considering lymph-node involvement. 

Pathology . — The various tumors were all examined by the pathologist of 
the hospital, Dr. F. S. Mandlebaum, and were classified as is shown in Table 
III, which also shows the attendant lymph-adenopathy for the entire series. 


Table III 


Type of 
carcinoma 

No. of 
cases 

Lymph- 

nodes 

involved 

Lymph- 

nodes 

not involved 

Not 

mentioned 

Scirrhus ca 

10: 

67 

29 

5 

Medullary ca 

43 

26 

15 

2 

Medullary and Scirrhus ca. ... 

15 

II 

3 

I 

Adeno-ca 

14 

6 

3 

5 

Duct-ca 

14 

9 

5 


Duct and papillary ca 

10 

2 

6 

2 

Carcinoma (unclassified) .... 

6 

2 

3 

I 

Papillary ca 

5 


4 

I 

Papillary ca. (from ducts) ... 

3 


3 


Papillary cystadeno ca 

3 


3 


Gelatinous ca 


I 



Colloid ca 



I 


Carcino-sarcoma 

1 



I 

Spheroidal ca. ' 

1 


I 



218 124(56%) 76(35%) 18 (9%) 


Table IV shows the type of tumor in the 89 cases followed at least five 
years, as well as the percentage of those alive and well, January i, 1926. 

Table IV 

No. of patients alive 


Type of tumor 

No. 

Percentage 

and well, followed 
at least five years 

Percentage 

Scirrhus ca 

.. 42 

60 

8 

19 

Medullary and scirrhus 

ca. 7 

10 

I 

14 

Medullary ca 

.. 8 

11 

3 . 

37 

Duct ca 

.. 4 

6 

1 

25 

Papillary ca 

.. 4 

6 

I 

25 

Adeno-ca 

2 

3 

I 

50 

Carcino-sarcoma 

. . I 

I-b 

0 

Papillary cystadeno ca. 

. . I 

I-b 

0 


Gelatinous ca 

. . I 

I-f 

0 



70II 

99 




II The discrepancy in pathological reports and number of patients followed (89) is 
accounted for hy the fact that some were classified merely as carcinoma and in a nymber 
of the recurrent cases, the pathological report is missing. 

Table III reveals the different pathological types of breast cancer met 
with in this series, as well as the lymph-glandular involvement for each type, 
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as encountered at the operation. Tal)le IV shows the different patholn.i, 
types for 70 of the 89 patients followed for at least five years, witln 
percentage of each type and the percentage of patients alive and well in e: 
group. Many of these groups are much too small to permit conclusions' 
to the relative henignty or malignity of one type of carcinoma as opposed 
the other. There is one group, however, commonly classified with the hre 
carcinomata which seems to he relativel}’’ non-malignant. We refer to 1 
papillaiy cyst adeno-carcinomata. In this series we encountered three cas 
Two of the cases were treated by simple mastectomy, and will be referred 


later. One died of a recurrence six years after a radical amputation 
the breast. 

Glandular Involvement .-—Reierence to Table III shows that 56 per ce 
of the entire series revealed lymph-node mrolrewenl; 35 per cent showed 
evidence of lymph-node involvement; in 9 per cent, the presence or absci 
of lymph-node was not mentioned. Of 139 cases followed for a period 
from 2 to II 3'ears, 59 per cent, showed lymph-node involvement; 30 per cc 
were uninvolved, and in 1 1 per cent, no mention was made of the presence 
absence of involvement. Of 218 patients, 106 gave palpatory evidence 
some lymphadenopathy ; the pathological findings, however, did not subst! 
tiate this in all the cases. It seems as though the tumors situated in the up] 
and outer quadrants of the breast gave a relatively higher proportion 
glandular involvement ; but our findings here are not in sufficient numbers 
warrant a definite statement to this effect. 

Follozv-up Results . — VVe have attempted to simplify the interpretati 
of our follow-up results by combining in one chart (see Chart I) the niunl 
of patients we were able to follow each year, beginning with the year ic 
and continuing through 1924. At the top of the chart, we have in sequel 
the number of years it was possible to follow each group. We have, mo 
over, subdivided each year so that deaths and recurrences could be tabula' 
in the order in which they occur. These subtracted from the original numl 


or from the number of patients alive and well at the end of any given yea 
period, immediately reveals the number of patients still alive and well. Su 
marized, our effort at follow-up shows the following : 


Of 139 cases followed one j'car there were 21 deaths, 5 recurrences, 113 or 81 
cent, living. 

Of 139 cases followed two years, there were 23 deaths, 3 recurrences, 86 or 62 


cent, living. 

Of 125 cases 
cent, living. 

Of 1 15 cases 
cent, living. 

Of 89 cases 
cent, living. 

Of 73 cases 
cent, living. 


followed three years, there were 12 deaths, i recurrence, 66 or 52 
followed four years, there were 14 deaths, 2 recurrences, 48 or 41 
followed five years, there were 5 deaths, o recurrences, 31 or 34 
followed six years, there were 6 deaths. 0 recurrences, 23 or 31 
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Of 56 cases followed seven years, there was i death, i recurrence, 15 or 26 per 
cent, living. 

Of 37 patients, followed eight years, there were 2 deaths, i recurrence, 6 or 16 per 
cent, living. 

Of 31 patients followed nine years there were 2 deaths, 0 recurrences, 2 or 7 per 
cent, living. 

Of 26 cases, followed ten years, tiiere was i death, no recurrence, i or 4 per 
cent, living. 

Of 14 cases, followed eleven years, there was i death (intercurrent), 0 recurrence, 
0 or o per cent, living. 

It will be noted that at the end of a five-year follow-ttp, 31 patients were 
alive and well out of a total of 89 cases followed. If we were to stop here 
and consider these ])atients as cures, our results would compare favorably 
with the results of other authors. (See Table V.) 

Table V 


Author No. of cases Percentage alive after five years 

Judd and Sistrunk 514 38 

l^orler 22 27.7 

Sistrunk 218 36.7 

Bunts 341 26.9 

Grccnough and Simmons 69 32.0 

Primrose 76 44.4 

Deaver 1 50 26.0 

Mosclicowilz 89 34.0 


I must confess, I had always thought, in spite of numerous reports of late 
recurrences after oj^eration, that a case of breast carcinoma alive and well 
five years after operation, could almost be classified as a cure. I find, 
ia^wever, on the contrary, that in the sixth, seventh, eighth, ninth and even 
tenth year after operation, recurrences; to be sure, most of them metastases, 
which have claimed no less than 16 paticnls out of a total of 31, who at the 
end of a five-year follow-up period, were considered well. In one of these, 
death was due to an intercurrent disease. One of these patients is alive with 
a recurrence. In all the others, death rvas due directly or indirectly to 
carcinoma. Of Sp fatients followed al Icas-i five years, and in some cases for 
a much longer period, 1^ al ike present writing arc alwc and well, or a per- 
een-tage of jy per cent. 

Infinence of Glandular Involvement on the Prognosis. — Of fifty-three 
cases, dead of carcinoma or with a recurrence within three years after opera- 
tion, 8] per cent, bad pathologically involved glands; 19 per cent, did not. 
Of the cases living four to five years, 60 per cent, .showed no glandular 
involvement, whereas 40 j)er cent, did. Of cases living si.x to eight years, 
there were an equal numlier with and without glandular metastases ; whereas 
ot tho.'^e few ])atients who lived, nine, ten and eleven years, all had glandular 
metastases. We were surprised to find that of those patients who lived for a 
pel iod beyond 5 years. 50 per cent, had axillary glandular metastases. for we 
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were led to believe that this was most unusual. Whether this is due to the 
small senes here presented or to the possible limited extent of the axilhrv 
involvement, is conjectural. ‘ * 

Recurrences and Mctastases.—li is not an easy task in a series of this 
kind, where reports of deaths are obtained either from relatives, .social 
workers, or from sister institutions who care for incurables, to establish wiih 
accuracy the number of local recurrences as opposed to distant metastases. 
The data, however, at our command showed the following: In the first year 
5 patients developed local recurrences; in the second year, four, and iii the 
succeeding years there was a corresponding decrease in the number of local 
recurrences in contra-distinction to the number .of deaths from distant 
metastases. For example, of those patients followed at least six years, six 
died of carcinoma during that year, but none of these, as far as our records 
show, developed local recurrences. The following distant metastases occurred 
in this series : Lung and pleura, 6 times ; spine 3 times ; supraclavicular nodes 
3 times ; liver 2 times ; peritoneum 4 times. This must give rise to speculation 
and leads me to repeat what, I believe, I have expressed before this Associa- 
tion on a previous occasion, namely, that those patients who develop distant 
metastases, in the absence of any visible evidence of local recurrence, probably 
had extensions of the process into lymphatics beyond the operative field 
before they submitted themselves for treatment. In other words, the surgeon, 
in spite of the most radical operations, faces a condition against which he can 
hardly hope to cope. On the other hand, the question of local recurrence, I 
believe to be intimately bound up with the conditions as found at operation 
and these will vary in the main with the degree of axillary lymph-glandular 
involvement, adherence of glandular masses to the axillary vein or to the skin 
of the axilla or any other factor or factors which makes the surgeon feel for 
one reason or another that conditions were not suitable for a really radical 
operation. It is interesting to note that in the few cases in which the prog- 
nosis as to life expectancy or recurrence was indicated by the surgeon at the 
time of the operation, his judgment was borne out by subsequent events. 
We have not found that supraclavicular fulness following the radical opera- 
tion is necessarily indicative of a beginning or established supraclavicular 
involvement, but rather believe that it is, in most cases, the result of a lympha- 
derna which involves the skin and subcutaneous tissues of the supraclavicular 
triangle. We have followed a number of patients over a period of years 
who have marked supraclavicular fulness, without any palpatory evidence of 
a recurrence here. On the other hand, its presence should make one sus- 
picious of the possibility of supraclavicular lymph-node involvement. 

Ulcerating and Inflammatory Carcinomata.— We have encountered three 
cases which answer the description of inflammatory carcinoma as described 
by Lee and Tannenbaum. All these patients developed prompt recurrence an 
a generalized carcinosis within six months after operation. 

Bilateral iMammary Carcinoma.-T^vo cases presented themselves with 
what we took to be consecutive bilateral carcinomata. One patient is alne 
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and well 14 years after the first mastectomy and 7 years after the second. 
The other patient developed her second carcinoma 3^ years after her first 
operation and died of a recurrence 4 years after the second operation. 

Sero-hemorrhagic or Hemorrhagic Discharge from the Nipple. — Five 
patients of this series presented themselves with a bloody discharge from the 
nipple. In each instance, a duct papillary carcinoma or a papillary cyst 
adeno-carcinoma was reported. In a similar length of time, the records show 
that nine patients admitted with a sero-hemorrhagic discharge possessed 
benign duct papillomata. One of us proposes to review this series. 

Simple Breast Amputation. — In three instances (these are not included in 
the series) a simple mastectomy or local excision for a papillary cyst adeno- 
carcinoma of the breast was done. One patient followed for two years was 
alive and well when she was lost sight of. One patient is alive and well four 
years after operation ; the third patient could not be traced. 

Pre-operative and Post-operative X-ray Therapy. — In six patients of 
those we have been able to follow, prophylactic X-ray radiation was employed 
prior to the operation. Three of those are alive and well for periods of 2, 3 
andi 5 years. Three have had recurrences. It is almost impossible for us 
to accurately evaluate the benefits of either pre-operative or post-operative 
radiation. We are employing post-operative radiation almost as a routine 
measure at the present moment, but have seen recurrences begin and increase 
in size in areas treated most intensively. Too many other factors enter into 
consideration. A number of patients who are now alive and well and who 
are included in the follow-up statistics have received the benefit of post- 
operative radiation. How much this has influenced longevity is conjectural. 

CONCLUSIONS 

1. A follow-up of three years after amputation of the breast cannot be 
considered as of great value. 

2. Even a follow-up of five years cannot be considered as absolutely 
conclusive; too many patients die after this period from recurrences or 
metastases. 

3. For all practical purposes, the fate of the patient is sealed at the time 
of the operation. The prognosis depends upon three factors : 

a. The local extent of the process. 

h. The presence of distant metastases. 

c. The care with which the operation is done. 

4. The modern operation is usually successful in eradicating the local 
process, as is evidenced by the very large number of cases dying from distant 
metastases, without even a suspicion of a recurrence. 

5- At the present writing, we arc practically powerless in the presence of 
distant metastases. 

6. The late results of the operation are not as favorable as one might be 
led to believe from a cursory examination of the literature. 
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THE CAUSES OF CICATRICIAL CONTRACTION^ 

By J. Shelton Horsley, M.D. 

OF Richmond, Va. 

Not infrequently there has appeared in surgical literature a statement, oi 
at least a suggestion, that defects in the common bile duct or in the ureter 
would be satisfactorily repaired simply by epithelium covering the defect. 
This idea has been the 
basis of procedures in 
which a rubber tube or 
a catheter was placed in 
the common duct or in 
the ureter, expecting the 
epithelium to grow over 
the tube from each end 
of the divided duct or 
ureter and that when the 
epithelial covering was 
complete there would be 
practically perfect repair. 

Or tubes of fascia or a 
segment of vein would 
be used with the expec- 
tation that after the epi- 
thelium had covered the 
interior of the trans- 
plant, permanent func- 
tion would lie established. 

Strictures, however, 
are usually covered with 
epithelium. The histo- 
logic examination of a stricture, or of any cicatricial contraction about the 
face, often shows an epithelial covering that is not far from normal. Hunner 
and Wdiarton have sections of blocks from a stricture of the ureter in which 
the epithelial coat is preserved and the pathologic changes are in the other 
tissues. In cicatricial contractions about the head and neck, which are com- 
mon after burns, the epithelial covering is jiractically normal, but the contrac- 
tion is due to the scar tissue beneath. The maximum contraction usually 
occurs after the surface has healed and is entirely covered with epidermis. 

A liule while girl, F. K., five years old, admitted to the hospital December i6, 1925, 
was burned one year before admission. There was on the left side a very severe contrac- 

* Read before the .American Surgical Association, May 24, 1926. 
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Fig. I. — Frances K. Deformity from cicatricial contraction of the 
left side of neck and the left pectoral region. 





Fig 2 — Mrs F Normal skm from chest Note the epidermis, 
with a section of a duct to a sweat gland which has been cut partly 
obliquely, and the structure of the connective tissue of the conum 
(X 6o ) 
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lion of tw head and neck, and the upper arm was adherent to tl,e bode rr- , 

plast.0 operatton was done and the excised s«r tissue was studied SlSi.' k;!; 

in the region of ' greates" 
contraction and densest scar 
tissue the epidermis was 
practically normal. 

A comparison of sec- 
tions from an area of tliis 
contraction with tiiose from 
normal skin is interesting 
Figure 2 is a photomicro- 
graph of normal skin from 
the chest of a woman oper- 
ated upon for mammary 
carcinoma, the skin being 
taken from the margin of 
the gross specimen. When 
compared witli Figure 4 
from the densest mass of 
scar tissue in the neck (Fig. 
i), but little difference can 
be seen in the two cpitliclial 
coverings. The contraction 
is due to the replacement of 
the true corium by dense scar tissue. As corium consists chiefly of connective tissue and 
the scar is connective tissue, the histologic difference between these structures is not 
marked. Figures 6 and 8 
show sections from the pec- 
toral and the axillary con- 
tractions of F. K. (Fig. i). 

There is an essentially nor- 
mal epithelial covering. Sec- 
tions from cicatricial con- 
tractions elsew'herc in this 
patient present the same type 
of epidermis. 

Figures ii and 12 are 
from a section of a scirrhous 
cancer of the breast in which 
there was marked contrac- 
tion. The connective tissue 
is in very dense bands ; there 
are occasional areas of appa- 
rently degenerated tissue and 
some carcinomatous cells 
arranged in typical acini. 

Figure 13 is a photomicro- 
graph of a section from a 
cirrhosis of the liver in 

wdiich there was contraction. 1 infit- 

The connective tissue is in approximately straight ‘^ores with considerable 
tration due, doubtless, to the irritating effect o^ tne toxic substance that caused 
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^ The origin of connective tissue has been the suhierf ■ , 
m recent years. George A. Baitsell seems to have s tS"^^ 
tissue in the chick embryo and in the amphibian beght f ! 

gelatinous, cell-free ground-substance wl.ici, i„ General "f”'™- 
embryonic body from very early stages of devetepmenr,” an VEbe'd 'I" 
IS a secretion of the cells of the various verm layers an, I I 

f cytoplasm. Fi™,,:::::: 

as the embryo grows. “TJic 
formation of tlie gioiind- 
substance is followed In 
the invasion of the 
mesenchjme cells which, 
using it as a supporting 
material, apparently in 
the same way that cells 
utilize the plasma clot in 
tissue cultures, move 
through and modify it in 
various ways.” 

Hertzler has found 
that in certain conditions 
peritoneal healing m a y 
occur by direct transfor- 
mation of the fibrin with- 
out the intervention of 
granulation tissue. 
Where there is a distinct 
granulation tissue, how- 
ever, the process of healing is more complicated and there seems to be a 
transformation of the cells of the granulation tissue into connective tissue, 
though some of the connective tissue may be from direct changes in the filirin, 
as has been suggested b}^ Hertzler and by Baitsell. According to II. E. 
Jordan, of the University of Virginia, lymphocytes are the chief elements in 
the organization of scar tissue. Carrel has shown that leucocytes have a 
growth promoting function. Jordan and Speidel have shown that this 
“ trephonic ” action is probably located in tbe lymphocytes. jMoreover, Carrel 
and Ebeling have demonstrated by' tissue culture methods that lymphocytes 
may differentiate into fibroblasts, confirming the earlier claims of Policard 
and Desplas and of Renaut. 

According to H. E. Jordan, the fibroblasts of the developing scar tissue 
apparently have origin chiefly from lymphocytes, in small jiart from the local 
connective-tissue cells stimulated to prolift lative activity by die presence of 
leucocytes, and possibly in very small p.<rt also from endothelium (Mallory . 
The variable origin of the fibroblast from lymphocytes, connective-tissue cells 
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Pig S — F K Higher power view of another field of the same slide 
from which the preceding photomicrograph was made (X 150 ) 



THE CAUSES OF CICATRICIAL CONTRACTION 

and endothelial cells is explicable on the basis of the close genetic relationship 
among these only slightly differentiated elements of the original mesenchyme. 

Scar tissue is a t3'pe of connective tissue which is a low order of tissue and 
may be compared with more highly differentiated tissues, as the invertebrates 
in a zoological classification are compared with mammals. The lower order of 
animals show a high capacity for repair and the ability to live under con- 
ditions that would be fatal to the more complex higher animals. The differ- 
ent tissues in man also 
have varying capacities 
for surviving injuries 
and for repair. The 
delicately constructed 
and more recently 
evolved cortical b r a i n 
tissue repairs not at all, 
whereas connective tis- 
sue, one of the primal 
tissues, repairs almost 
perfectly. Between these 
two extremes there are 
different degrees of abil- 
ity to repair. When con- 
ditions are such cither 
from toxic or traumatic 
injury or from lack of 
nutrition that more 
highly differentiated tis- 
sues cannot survive, con- 
nective tissue often may 
live. 

While there- is no di- 
rect relation between an 
■epithelial covering and 
cicatricial contraction, because contraction is due to the connective-tissue ele- 
ment. the cjiithelial covering mav have an indirect effect. If a granulating 
surface ])ersists for a long time, there is a tendency for an excessive amount 
of connective tissue to form. The soft granulation tissue is easih" traumatized 
and each trauma is a stimulus for additional granulation tissue and subsequent 
connective-tissue formation. If this raw surface is covered with epithelium, 
as with J hiersch grafts, the epithelium acts as a protection from further 
tiauma. After scar tissue has formed, however, the epithelial covering does 
not prevent contraction. If cicatricial contraction in the .skin is to be cor- 
rected, the whole skin should be used as a transplant. Where the normal 
coi ium is thin and the nutrition good, as in the eyelids, there ma\' form under 
the Thiersch grafts a new corium of connective tissue which will have but 
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Fig. 6. — F. K.— A section from the upper pectoral region of the 
contracUng scar (Fig.-i) showing the epidermis practically normal with 
connective tissue arranged in dense columns in the upper portion of the 
photomicrograph, and in wavy bundles in the lower portion. (X 6o.) 
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little tendency to contract. Thiersch grafts do not. as a rnlc o 
rectm-ent contraction, though they may in some instances mitigate T'''"' " 

heads, d^rind “ “"e’’ isttv ' T'"' 

the last analysis is. of course, chemical and consisis ^r^stm 

outside of the body cells, 
s from bacteria, or 
produced w i t h i n t h e 
cells, as when they are 
afifected by radiant 
e n e r g y. The indirect 
causes may Ije consid- 
ered as predisposing. 

I. Direct causes, cica- 
tricial contraction: toxic 
products produced by, 

(a) Burns {by heat, 
light, or elec- 
tricity). 

(b) Chemicals. 

(c) Bacteria. 

(d) Cancer. 

(e) Trauma, and cells 

Fig. 7.— F. K. The connective tissue from the lower portion of n(fi’rf/>r 1 hv Inch 

preceding figure, showing the wavy fibres of the connective tissue ii/yttitH in 

h regions of leukocytic infiltration. (X 150.) blood SUppl\'. 

(f) X-ray or radium. 



2. Indirect causes: 

(a) The general disposition of the individual toivard scar tissue 

formation. 

(b) The portion of the body affected. 

(c) The absence of strain or tension on the scar. 

(d) Lack of proper blood supply. 

(e) The absence of natural resistance tozuard physiologic secre- 

tions or e.xcrctions. 

(f) The quantity of scar tissue. 

I — (a) Cicatricial contraction is particularly noticeable after burns. This 
is probably chiefly due to the fact that along the margin of the compietcl} 
destroyed tissue there is a zone in which the cells are injured but not killed, 
and sooner or later the more highly'^ differentiated of these cells ^\ilI he 
replaced by connective tissue. The toxic product from burns may 
partly from destruction of the cells and partly' from substances de\e ope 
within those cells injured but not completely destroyed. Often a burn is 
complicated in healing by infection when the toxins of bacteria are adde . 

190 



adjoining 
xic bade- 


THE CAUSES OF CICATRICIAL CONTRACTION 

j (b) Toxic products from chemicals, as after injuries from strong 

acids or alkalies, doubtless are formed in much the same way as from burns, 
the chemical itself having a directly destructive action with a zone in which 
cells are injured but not completely destro3'^ed, 

I (c) The toxic products from bacteria are probably chiefly elaborated 

from the bacteria themselves, but partly also from contact of these toxins 
with living tissue. The effect of bacterial toxins are often rather far- 
reaching. Aside from . 
infection of a wound, 
which causes necrosis of 
the local tissue and in- 
jury of the 
cells, milder toxic 
rial products gain acces 
to the circulation 
sometimes seem to hav 
a specific action upon 
certain tissues. T h u s, 

, . , p ‘ I' A V- ^ ^ 

Cirrhosis of the liver 
(Fig. 13) may be caused 
by the toxins of the 
colon bacillus, or from 
toxic products supplied 
through the spleen as 
well as from the chemi- 
cal toxic products from 
alcohol or chloroform. 

Dupuytren’s contraction, 
due to cicatricial bands 
in the palm of the hand 

0^ ei the flexor tendons Fig. 8 . — F. K. a section from the axillary region of the contract- 
nf 1 i 1 1 1 p mid vino- 'fK f'ssue (Fig. i), showing normal epidermis with connective 

i 1 t, aim ling tissue in wavy formation arranged at right-angles to the epidermis, 

fingers formed without "Cwly formed vessels. (X 60 .) 

a])])arent trauma, has been puzzling. Leonard W. Ely, of Stanford Univer- 
sitv, thinks the first step in the treatment of Dupuytren’s contraction should 
be the removal of foci of infection in the teeth or in other portions of the 
body with the idea that bacterial products from these foci have an affinity 
for the fascia of the palm of the hand. The aflinity of certain streptococci 
for the mucosa of the pyloric portion of the stomach and for the duodenum 
has often been emphasized b\' Rosenow, who believes these bacteria cause 
I)eptic ulcers and inflammation in these regions — lesions which not infre- 
quently result in cicatricial contraction and stenosis. 

1 — (d) ITalignant disease cau.ses reaction in the surrounding tissue. If 
a cancer grows rapidly, cells and nutrition are abundant and the disease may 
run its course before there is opportunity for the secondary and slower 
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are many degrees of in- 



FiG. 9. — F. K. Higher power view of the epidermis and scar tissue 
immediately beneath it, shown in the preceding photomicrograph. 
The scar tissue is dense and immediately beneath the epidermis is 
parallel to the surtace, but beneath this layer columns appear at 
right-angles. (X 150.) 


jury. Trauma seems to 
produce toxins by it.s 
effect on the tissue cells 
which in their degenera- 
tion release these prod- 
ucts. If this were not 
true the stimulus for re- 
pair w 0 u 1 d not occur. 
Multiple and frequently 
repeated m i 1 d traumas 
before scar tissue has 
fully developed tend to 
increase scar tissue for- 
mation ; but after the 
maturity of the scar a 
mild repealed t r a u m a, 
such as massage, often 
causes some ; absorption 
of the scar tissue. Tis- 
sue cells necrotic or de- 
generating from lack of 
blood supply doubtless 
produce toxic products, 
as do cells afl’ceted by 
trauma. 

I— (f) Cicatricial 


contraction following X-ray or radium burns presents several interesting 
jDroblems. These scars are usually very' painful. The pain apparently is 


largely ischaemic and due to the lack of blood supply, which in turn seems 
to be induced by the action of the X-i'ay' or radium in stimulating the 
endothelial lining of the blood-vessels and causing the endothelium to pro- 
liferate and occlude the vessels. As has been discussed before, scar tissue 
being able to survive when more highly differentiated cells cannot, the result 
ing lesion from intensive application of X-ray^ or radium, which injure.-, ti^ue 
cells and so produces toxic products, consists largely of scar tissue. In Fig. 
19 is shown a slightly contracting scar following an X-ray burn. In tns 
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2 — (a) Among the indirect causes of cicatricial contraction is a certain 
idios)mcrasy. In some persons scar tissue forms more readily than in others. 

. -A small scar, for in- 



FIG. 12 -Mrs. M Photomicrograph 
fn'lh?upp°er and is exceedingly dense. (X ijo.) 


Stance, which is merely 
linear soon after an 
operation, weeks nr 
months later without 
apparent cause may de- 
velop into a large, broad, 
scar. This is not always 
accompanied hy contrac- 
tion, and frequently such 
a scar is quite cellular, 
and is called a keloid. 
In some true keloids, 
h 0 w e V e r, even when 
there is no contraction, 
the connective tissue ap- 
pears very dense. 

2_(h) The portion 
of the body involved has 
much to do with the 
development of cicatric- 


ial contraction. It is well known that scars in 
not contract, whereas in other regions scars 


certain regions of the body do 
of apparently similar nature 


produce'marked contrac- . 
tiom. Every surgeon 
avoids a longitudinal 
scar in the palm of the 
hand, in the axilla, or in 
the middle of the neck, 
whereas a transverse 
scar in these regions 
does not contract. Lon- 
gitudinal scars on the 
flexor surfaces as in the 
popliteal region, in the 
front of the elhow, and 
particularly in the axilla 
or on the anterior sur- 
face of the neck, are 
very prone to contract. 
Longitudinal scars m the 
axilla or in the anterior 
surface of the neck seem 
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Soc^tic infiltratfom" (X 6 o.) 
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1 he operation was based upon the idea that the dense scar fi.. 
a barrier against recurrence. Doctor Coley says • “ A 
however, the scar tissue very qui'ckly began to viclri’ ^ 

m which the operation was performed at the Ruplnred'an” Crinrt'i 
rence took place within the next few years.” ^ ^ Crippled, a reenr- 

2—(d) The lack of proper blood supply may predispose to tb. fn • 
of cicatncal contraction. This sometimes acts hy lowering the 11? " 

the tissues to bacterial invasion and so increasing the scar or in a t T 
flap, even without infection, the nutrition may le arso r:; " iS'- 
the more highly differentiated tissue cannot survive, the lowly scar tisl S 



flourish and dominate. 
A striking illustration of 
the replacement of a 
higher class of tissue In- 
contracting scar tissue is 
in atrophy of the te.stiric 
when its nutrition is im- 
paired. This condition 

has been occasionallv 
¥ 

observed after e.xtensive 
operations for varicocele 
when the blood supply 
to the testicle has been 
unduly impaired, and 
after operations for un- 
descended testicle in 
w h i c li the spermatic 
artery has been pur- 


Fig. IS- — Miss E. R. Connective tissue from a scar on the breast. 
The scar was moderately broad, covered with normal epidermis, bnt 
was not contracted. (X 6o.) 


posel}'’ severed in order 
to relieve tension and 
permit the testicle to he 


brought into the scrotum. These operations have been followed first by 


swelling and later by atrophy of the testicle. Hermann B. Gessner, of New 
Orleans, in exj^eriments in wliich he severed the spermatic artery' in young 
dogs, usually found the testicle swollen a few days after the operation and 
later atrophied. There was no gangrene, but an eventual decrease of the 
epithelial parenchyma of the testicle occurred with an increase of connec- 


tive tissue. 

2 — (e) Another interesting predisposing cause of cicatricial contraction 
is the absence of resistance of some tissues to certain normal secretions or 
excretions. This has been shown in attempts to repair the common bile duct. 
In a series of experiments in which I attempted to repair the common duct 
in a dog by transplanting a segment of everted vein, it was found that tiierc 
was marked inflammatory infiltration of the transplanted vein with subsequent 
contraction and complete occlusion if the dog lived several months, tins 
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occurred regularly in the dogs that survived. Histologic e.xamination of the 
transplant showed that the portion nearest the bile, the internal layer, was 


always deeply infiltrated 
with round cells while 
the outer coats were but 
slightly affected (Figs. 
22, 23, 24 and 25). The 
lack of local resistance 
to a foreign environ- 
ment is illustrated in the 
occurrence of jejunal 
ulcer after gastro-enter- 
ostomy Avith an open 
]) y 1 o r u s. Mann and 
\\b‘lliamson have repro- 
duced in a dog a typical 
]ici)tic ulcer by anas- 
tomosing tbe jejunum to 
the pyloric end of the 
stomach after diverting 
the alkaline duodenal 
contents. In many in- 



Fio. 20. — Dr. AV. H. S. Photomicrograph of a blood-vessel from 
the scar tissue just beneath that shown in the previous figure. Through 
the upper portion of the tissue there is an artifact caused by the section 
pulling apart when it was cut. (X 60.) 


stances a peptic ulcer Avas formed Avhere the mucosa of the jejunum Avas 
exposed to the gastric juice Avithout the protection of the alkaline contents 



of the duodenum. The 
irritation of the skin of 
the abdomen by the dis- 
charge from fecal fis- 
tula, especially a fistula 
high in the jejunum, 
shoAvs the poor resis- 
tance of the normal skin 
of the abdomen to tbe 
normal jejunal contents, 
CA'en though the .skin 
may resist traumas that 
the soft A'elvetv mucous 
lining of the jejunum 
could not Avithstand. In 
the reconstruction of any 
vi.^cus Ave should alAA'ays 
take into consideration 


111. 21. — Dr. AV. H S. Higher p'lwcr view of the b’.ood-vcs'icl 
shoiMi in the prcci'iling figure. The lumen is almost occludttl, appar- 
ently by grow th of the intim.T. There are f.aiiit outlines of what seems 
to be the inner clastic membrane. (X 150.) 


this phenomenon of the 
adaptation of tissues to 
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tissue formation and contraction. This is true not onlv nf r ^ 
fens, but to some extent of infection. Wounds in tbe perineum, 

as from perineal prosta- 
tectomy, which must of 
necessit} l)c exposed to 
infection from ficce.s. 
usually heal priinaril\ 
and without undue 
cicatricial contraction, 
whereas if a small frac- 
tion of the fecal matter 
which must occasionally 
contaminate peritoneal 
wounds be transplanted 
to a wound in the supra- 
pubic region or else- 
where high up in the 
bod y, severe infection 
would result. It is not 
' uncommon for bone in a 

' fracture of the jawbone, 

either complete from 
severe trauma or partial 
as from extinction of a 
tooth, to be exposed to 
the secretions of the 

Fig 22 — Section from portion of a vein that was transplanted to mOUth, and } Ct oftCll bUt 
fill a defect of the common bile duct of a dog The \ein was everted 1 + 4 - 1 o if nnv infection 

so that the internal surface of the transplant of vein consisted of the JltliG cii j 

adventitia and lined the lumen of the transplant This isshoiin on rAfonre Tn n rninOOUIld 
the right, whereas the e\ternal surface of the transplant on the left UCCUiS. J-H t 1 

consists of intima Note the marked infiltration of the internal lining nf thp IcF Or 

of the transplant on the right. (X 30 ) (From Jour Avt Med Asro , IiaCtUlc u b 

Oct 12, 1918, voi ixxi, pp U88-1194) arm, a similar exposure 

to the saliva and bacteria from the mouth would commonly result in sepsis. 

2 — (f) The quantity of scar tissue seems to have much to do with 
contraction. The greatest contraction is usually along the central mass of the 
scar (Fig. l). For this reason it seems probable that lack of nutrition to 
the scar tissue causes some shrinkage of the cells which may tend to promote 
contraction. Occasionally there is found a iv.trow strong band of contrac 
tion. This is doubtless due to the survival from an original greater mass o 
scar tissue of the central portion which had ^ ccome so veil organirec t < 
even when better nourishment caused abseption of some of the scar, 
well-organized central jjortion remained. 
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SUMMARY 

(i) Cicalricitil contraction is due to scar tissue, and covering the surface 
of a wound with epithelium alone does not prevent contraction except so far 
as it ])revents infection ^ 
or unnecessary trauma 
to a raw surface. V'. 

(.) The cicatricial 

contraction following >'•• 

x-ray or radiun, burns ,p 

differs from other scars, fcn-. 

in that the deeply pene- 

trating rays cause an 

ovcrgrowlh of vascular 

e n d o t h c I i u m winch 'll 'f 

partially or completely p 
oblilcrales the blood- 

vessels and makes a ' - 

glCatei deglCeof — Higher power view of internal surface of.transplantcd 

; vein shown in the preceding figure. Note the marked infiltration of 

iSClltLliiUi. adventitia with small round cells. (X las.) (From Jour. Am. 

(3) There is a bio- 12, 191s, voi.i.vsi.pp. 1188-1194.) 

logic resistance i)ossessed by different tissues of the body to the normal 
secretions or excretions of their environment, so that in transplanting tissue 
. .. must be taken into 

consideration. 

' I'- (4) Certain regions 

^ !'•■ VV* ' .'-'r of the body, possibly be- 

\’A .'i'V/ •;■ ■'•.''"'.1'. ' ' ' .. • .J.' 'i-r’r/A. fji cause of some inherent 

.* '• V . ■ .4 '■ S 

■ '." . ..v.-IL'C-.,)-/; quality, or possibly be- 

\ . \ ;y y ; . ^ •'' cause of mechanical 

. ■•iX'-.T-'-' fvfv'.- ’T •''L,:fAUX, ..^ conditions which retard 


'4-' 


regions. 

' .Jr*"* :’ ''iiiTj. iVii'y" a lowly tissue that can 
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a blood supply so that the high 
by scar tissue. 


cr tissues may survive and 


not be overwhelmed 
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THE ART AND SCIENCE OF PLASTIC SURGERY* 

By John Staige Davis, M.D. 

OF liALTixionr:, j\Id. 

J'HOM Tin: HUIIOICAI- DEI'AIITMKVT ok Tin; JOIISS IIOKKIXS UXIVEIISITV AND nOSI’lTAE 

Introduction. — It is a significant fact and one which is very gratifying 
to me to have plastic surgery deemed of sufficient importance to lie chosen 
by the American Surgical Association as the topic for a symposium, as this 
means that this branch of surgery has assumed its legitimate position. The 
titles of the papers to be read in the symposium to-day give some indication of 
the .scope of the work, but I feel that it may not be amiss for me to discuss 
the subject as a whole rather than take up any particular phase, as during the 
last twenty years, I have been actively interested in the development of plastic 
surgery in this country, and have possibly had something to do with placing 
it upon its present status as a definite sub-division of general surgery. 

The science of plastic surgery is the organized knowledge of the funda- 
mental principles involved in the transplantation and shifting of tissues, and 
the clear understanding of what can be accomplished in this work. The art 
of jilastic surgery is the ajijilication of this knowledge and the actual manipu- 
lative reconstruction. Bulwer-Lytton says that “art and science have their 
meeting jioint in method,” and this is especially true in plastic surgery. 

What is plastic surgery? This is a question, which is frequently asked and 
is almost as frequently incorrectly answered, as there is a great deal of mis- 
a])prehension as to its scope and the possibilities of the work. 

Idastic .surgery is that branch of general surgery which is distinctly for- 
mative or restorative. It deals with the reconstruction of injured, deformed 
or lost parts all over the body; with the reestablishment of function and inci- 
dentally with the imjirovcment of ajipearance. Is plastic surgery anything 
more than .surgery of the skin and adjoining mucous membranes? Most 
emphatically, yes; in fact, a great deal of the work is of a major character. 
While in many instances, the lesions include only the skin and adjacent soft 
jiarts, frequently the deeper tissues are involved and often the supporting 
frame work. 

Development . — There are still .many who wrongl}' believe that plastic 
surgery was entirely a development of the World M'ar and that nothing had 
ever been previously done in plastic or reconstructive work. 

d he truth is that plastic operations were described in the earliest Indian 
and h..gyptian records. Furthermore, plastic work was ajiparenth’ well known 
in the early jiart of the Christian era. Then for many years the art seems 
to have been lost, at least to Euroi>ean surgeons, until about the middle of the 
fifteenth century when a Sicilian surgeon is .said to have restored a lost nose 
by using a flap from the arm. 

*Rcad before the American Surgical Association, May 24, 1926. 
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The first book on plastic surgery was published in 1597 by Caspar Tarlia 
cozzi and in it he described several operations, but gave special prominence 'to 
his method of rhinoplasty in which he used a pedunculated flap from the arm 
In the course of a few years, this work was forgotten and it was not until the 
beginning of the 19th century that real interest was taken in plastic sur-^erv 
by the foremost surgeons. During the first half of the 19th century, great 
strides were made in evolving principles and working out operative procedure's. 
Some of the most distinguished surgeons of that time are known to-day only 
by the plastic operations, which have their names. The transplantation of 
skin and other tissues was a development of the latter part of the century. 


Most of the fundamental ideas on which are based the majority of the 
plastic operations used to-day were worked out during the 19th century, some 
of them more than one hundred years ago. 


Before the World War such men as Morestin, Nelaton, Omhredanne, ])ut 
France, in plastic surgery, far ahead of other European nations. In Germany, 
Lexer was preeminent in plastic work and created much interest in the sub- 
ject. In England, apparently no one of note was interested, while in other 
European countries, except for certain surgeons who specialized in opera- 
tions on noses, eyelids or lips and palates, there were no outstanding figures. 

In the United States every general surgeon was doing plastic work as it 
came along in his service. No one was specializing in this subject and none 
of the busy surgeons had time or inclination to delve deeper into it. 

About twenty years ago. Doctor Finney knowing of my interest in the sub- 
ject advised me to concentrate on this work. As I became more and more 
familiar with the scope of plastic surgery, I found that the literature, which 
dated from the earliest times, was very widely scattered and that no attempt 
had been made to gather the threads together and coordinate the different 
branches of the subject. Moreover, it had apparently not occurred to anyone 
that the field was large enough or important enough to become a separate 
sub-division of general surgery. In fact, the idea of combining the plastic 
problems of the entire body as far as I could find out had not previously been 
thought of. I was speedily convinced of the importance of plastic surgery 
and soon saw the necessity of its development into a sub-division of general 
surgery. This work was well under way before the World \A^ar began. 

Many of you are unaware of the bitter opposition which developed when 
the suggestion was brought forward that plastic surgery^ be made into a defi- 
nite sub-division. It is an interesting story which I will not take up at this 
time. I am glad to say that at the Johns Hopkins Hospital the matter has 
finally been straightened out and plastic surgery is now on a firm basis. 

There is no question but that the war stimulated general interest in the 
subject, but as a matter of fact, little advance was made in the principles 0 
plastic surgery, although the very large number of cases available ina( e 1 
possible to standardize and improve operative procedures in certain groups 0 


facial injuries. 

With few exceptions, the group of 


i 

men assigned to plastic work during 
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the World War were those who had previously confined their practice to eye, 
ear, nose or throat surgery, or to dentistry, and few had had a general surgical 
training. The majority of them, I venture to say, had never done a plastic 
operation and were ignorant of the literature of the subject. In consequence, 
much time was wasted and much suflering was endured by the wounded, but 
gradually satisfactory methods were developed, which were based largely 
on the elimination of procedures which had failed. Some of these methods 
have since been reported as new, which are either modifications of well known 
procedures or rediscoveries of methods long familiar to the student of 
plastic surgeiy. 

It is a well recognized fact that few general surgeons can do plastic work 
well, so it is becoming more and more the custom to refer such cases to those 
especially trained along this line. If the best interest of the patient is taken 
into consideration, this is a logical move and is a development similar to what 
happened when genito-urinary surgery, orthopredic surgery and neurological 
surgery were split from the general surgical tree. No one can gainsay that 
in these conditions better treatment is given patients by trained specialists 
in these sub-branches of surgery than when they arc looked after by the 
general surgical service, and this is particularly true when dealing with 
plastic cases. 

There is no division of surgery which does not call on the plastic surgeon 
at one time or another as problems arise, and I have found that it is a much 
needed development. 

In a paper published several years ago, I used the term, general plastic 
surgeon, to distinguish the few surgeons who have given special attention to 
plastic problems of the entire body from those who have confined their plastic 
work to facial reconstruction of one sort or another. So when I speak of a 
plastic surgeon, I mean a general plastic surgeon, as I do not regard a man 
who confines his work, say to noses or eyelids or palates or even to the face 
alone as fully qualified except in a limited field. 

Scope . — To the layman, the face is the only field for this work, and strange 
as it may seem, the same idea is often held by the profession. The limitation 
of plastic surgery during the World War ))y military regulation, to maxillo- 
facial reconstruction, has undoubtedly had much to do with the erroneous 
and wide-spread impression that plastic surgery is entirely confined to the 
face. Unquestionably this is a very important branch of the subject, but 
plastic work on the trunk and extremities is equally important. The prin- 
ciples are the same but the problems arc entirely different. I should again 
like to emphasize the point that plastic surgery should be visualized as a whole 
and not be thought of fi-om the viewpoint of any one of its sub-divisions. 

The only way to educate the laity as to the possibilities of plastic surgery 
and to warn them of the danger of such things as the injection of paraffin 
under the skin, which is so frequently done by cosmetic surgeons, is first to 
educate the medical profession so that they really know what true plastic 
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surgery is. When this has been accomplished, then the 
public 'will be simpler. 


task of educating the 


_ Pla^tK Versus ^ Cosmetic Surgery . surgery is confirsed in the 
minds of many with the work done in beauty parlors. Witlioul question 
plastic or reconstriu:tive surgery is absolutely distinct and separate from wliv 
IS known as cosmetic or decorative surgery. As a matter of fact, a verv snril! 
part of real plastic surgery is done for cosmetic or decorative reasons onlv. 
All plastic surgeons have to do cosmetic work occasionally, usually in the 
course of other procedures, but do any of you happen to know of a trained 
surgeon of standing in the profession, who has become a decorative surgeon? 

The so-called “ plastic surgeons,” who are usually well advertised! and 
who are really beaut}'^ doctors ” should be termed cosmetic or decorative 


surgeons, as few of them have even a glimmer of the principles of legitimate 
plastic surgery, and none of them are interested in the real problems of tbc 
work. AA^hen possible, I avoid even the use of the word cosmetic f in my re- 
ports, as I feel that it has little place in true plastic surgery, whose main 
object is the correction of actual deformities. 

Personally, I have never cared to do cosmetic surgery, as its aims do not 
coincide with my conception of what true plastic surgery should be. 1 am 
sure that Doctor Lewis agrees with me when I say that at the Johns Hopkins 
Hospital we are not interested in either the development or performance of 
cosmetic surgery. . 

The question is often asked, what is the ethical difference between doing 
an abdominal operation and removing wrinkles from a sagging face? The 
answer is simple, the abdominal operation is necessary to the health of the 
patient, the operation for removal of wrinkles is unessential and is simply 
decorative surgery, so these conditions cannot be exactly compared. 

However, there is a group of patients who desire face lifting, or some 
similar procedure done, who have a definite psychosis, and at times the plastic 
surgeon is called upon to operate in order to relieve the mental condition. 
These patients are seldom satisfied, however good the result may he. hut 
nevertheless they have to be taken care of, as to them the unessetitial face 
operation means more than the relief of a severe abdominal condition. 

Traimng . — I feel very strongly that it is imperative for the surgeon who 
expects to do plastic and reconstructive work to have a thorough general sur- 
gical training, including a good working knowledge of anatomy and pathology 


before attempting to specialize in this branch. 

The plastic surgeon should be more than a skillful operator. He should 
know how to care for large unhealed defects and how to prepare them for 
contemplated plastic work, although it has b een said 'oy those who should know 

: Pertaining to 

fying; improving beauty, particularly the beauty of the r.ou plexion 
tion that renders the skin suA, pure, and white or helps or proAsses to J 

to beautify or improve the complexion * * * The art of anointing or clccorat.n^ 
human body, as with toilet preparations. 
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better, that the treatmejit of wounds is a waste of time for the plastic surgeon 
and is out of his field. He should understand the proper preparation of scar 
infiltrated tissues and the utilization of such tissues. Thorough familiarity 
with the free transplantation of skin, mucous membrane, fat, fascia, hone and 
cartilage is essential, as all of these tissues are constantly utilized in recon- 
structive work. The principles of tissue shifting and of the use of pedun- 
culated flaps must he understood ; also the possibilities of combinations with 
the above-mentioned free transplants. 

The plastic surgeon has a point of view which is essentially dilTerent from, 
say that of the nian doing general surgery, as he has to deal almost entirely 
with defects and deformities of one sort or another, and in many instances his 
work is with tissues poorly nourished and infiltrated with scar. His operative 
methods also differ materially in many ways from those in common use in 
general surgery. He is accustomed to undertake cases which seem entirely 
beyond help and which have been refused or botched by others. 

It is essential that he have an aptitude for the work. He should under- 
stand the use of local anesthesia. He should have sound surgical judgment 
and he a good operator. He should handle tissues with great consideration. 
The ability to study out and diagnose the condition in each case is necessary, 
as there are seldom two alike. An artistic sense is useful. He should know 
how to make haste slowly and not he tempted to do too much at a time or 
to do it before the tissues are ready. He should understand the process of 
gradual building up, the entire series of operations being planned with regard 
to the ultimate result rather than the immediate relief of the condition. He 
should also know when to act swiftly. He should be skilled in post-operative 
care, as the success or failure of many plastic procedures depends on proper 
treatment after the patient is back in the ward. He should understand the 
surgical handling of children. He should have a knowledge of the use of 
prosthetic appliances and be familiar with the ordinary surgery of the nose, 
throat and mouth. In addition to his other qualifications he must have origi- 
nality and infinite patience and must understand the psychology of patients 
under treatment over long periods of time. He must be an optimist, some- 
thing of an idealist and must have a far vision. Finally, he should have 
cheerfulness and a full measure of sympathy of which he must give freely. 

Diagnosis . — Inasmuch as many of the lesions dealt with in plastic surgery 
can be seen, at least in part, the type of diagnostic skill required by the plastic 
surgeon is not the same as that which is necessary, for example, to determine 
obscure abdominal or brain lesions. Nevertheless, accurate diagnosis is of 
equal importance in plastic surgery, as perfect understanding of the extent 
of destruction or change in form in the structures involved is essential as 
well as the realization of the physical and mental effect of the lesion. In 
many instances this is far less simple to determine than it would seem. to one 
unfamiliar with the difficulties involved and requires very circumspect hand- 
ling, much thought and the aid of models, Rontgen-rays and many of the 
routine diagnostic methods. The keenest surgical judgment is often neces- 
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sarj. to determine what should be done and how to do if whether o,- , . 
plastic procedure should be finished at one operation; ho; far to i le 
n..t,al opera^on and when to follow with the secondary procedures. 

The results obtained in many of the deformities corrected are 
ittle shoit of marvellous, but Avhere there has been extensive destruction of 
tissue with much surrounding scar infiltration, it is rather far-fetched to 
claim that the jiart can be made to look exactly like it was before the accident 

However, the improvement obtained in the majority of cases is well worth 
striving for. 


Research. —The field of research in plastic problems is a large one and 
while very little stress has been laid on this aspect of the matter, considerable 
lirogress has already been made, and we are endeavoring to advance the knowl- 
edge of the subject along rational exiierimental lines. Much of this work 
should be done in the ex])erimcntal laboratories, but there are important re- 
search ])roblems to be worked out in the ojierating rooms and wards, which 
ahso require the trained investigator. For example, I might mention that there 
is still much to be learned about the utilization of transplanted tissues and 
their fate; the processes of repair; the chemistry of healing; the practical 
use of tissue cultures; the causes of congenital malformations, and so on 
ad ill ft nit It III. 

'J’he literature of plastic surgery is increasing very rapidly and niiinerous 
articles arc appearing in many journals. IHight it not be worth while to con- 
sider the publication of a special journal devoted to plastic surgery in its 
various jihascs similar to those of other surgical sub-divisions? 

^^^ 1 at is the financial return which may be expected by a well trained 
surgeon, who limits his work to general plastic surgery? is a question which 
is often asked by young men who arc contemplating taking up this branch of 
surgery. Not ns much to be sure as is made by a very popular general sur- 
geon, but enough for all practical purposes. It is impossible for any patient 
to pay in dollars and cents for the services rendered in some of the long drawn 
out cases, but I can say that there is a personal satisfaction in the successful 
outcome of this work, which I do not think any other division of surgery gives. 
I believe that service to others is the watchword in legitimate plastic surgery 
even more than in other branches of surgery. It is true that the deformities 


dealt with by the plastic surgeon are found more frequently among those not 
blessed with a superabundance of this world’s goods, but if these patients can 
be put back to making their living and can go about without attracting undue 
attention on account of their disfigurement, then something really worth while 

has been accomplished. . . 

If one eliminates the ideals of ethical plastic surgery and goes into wliat is 

known as cosmetic or decorative surgery, then the financial picture changes 
The incomes made by some of these men, who are mostly quacks are saic 
10 be enormous, as tlic individuals who want face lifting and 
lions done, usually have money to pay for it, and as a matter of fact, 1 am 
told, have to pay for it in advance or it is not done. 
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Teaching . — The leaching of plastic surgeiy is essentially post-graduate. 
The medical student should be given enough to familiarize him with the scope 
of the subject and he should know in a general way what can be done in this 
field. In this branch as in all others, the real training only begins after gradua- 
tion. and so with the hearty codperation of Doctor Lewis, we are beginning 
this Fall to combine a general surgical training with special attention to general 
plastic surgery. An assistant resident, who is interested, will be assigned to 
the work and will he carried through until proficient. This plan seems the 
best so far developed. Wc arc fortunate at the Johns ]io])kins Medical School 
in having two fellowships in plastic surgery granted by the General Educa- 
tion Board, which are assigned to carefully picked graduates. Their research 
training is carried on in the Hunterian Laboratory and their clinical experi- 
ence is obtained in the plastic surgery dispensary, in the wards and operating 
rooms. The great need with us at present is ward beds, but the prospects for 
the future are promising, and we feel that in a comparatively short time, this 
lack will be supplied. Elsewhere, as far as I can ascertain, there has been as 
yet no systematic attempt to develop the teaching of general plastic surgery. 

Present Stains of Plastic Surgery . — The present status of those doing 
plastic surgery in the United States and also in Europe is about as follows : 
A few well trained surgeons, who have given special attention to plastic 
surgery of the entire body, who can be classed as general ])laslic surgeons; 
those general surgeons who have a special talent for the work, but ordinarily 
have not the time or inclination to give to it ; a larger group, war trained, who 
specialize in plastic surgery of the face, and some of them are doing splendid 
work; then a mixed group, who confine their plastic surgery to one type of 
operative work, as for instance the nose, the eyelids, congenital clefts of the 
lip and palate. Then the group of surgeons without special talent or knowl- 
edge who do plastic operations as they do everything else that comes under 
their hand. Those, who specialize in cosmetic or decorative surgery, should 
not in my opinion be considered plastic surgeons. 

The question of taking up plastic surgery as a career is a very different 
matter to-day from what it was twenty years ago, when I essayed to do it. 
To begin with, the opposition to its full development is now small ; it is an 
established branch ; there are a number of excellent books available ; there are 
better facilities foi seeing good operative plastic work; there is a great popular 
and professional interest in the subject. It is possible to get instruction ; there 
are certain fellowships available to suitable men desiring to perfect them- 
selves. There is an association of plastic and oral surgeons. The nomen- 
clature is being simplified and standardized. None of these advantages were 
at hand twenty years ago. 

After this brief outline of the subject the question arises, is the field of 
plastic surgery large enough and interesting enough to justify a trained sur- 
geon in devoting his entire time to it ? 

I am convinced that it is. As the years go on, I find that the field seems 
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to grow wider and the work becomes more useful in the scheme of a general 
surgical department with its various suh-divisions. 

I believe that very soon there will he created in every large surgical clinic 
a sub-division of plastic and reconstructive surgery, such as we now have at 
the Johns Hopkins Hospital, under’ men especially fitted and trained for 
this work. 

I am now confidently looking forward to the time when this division can 
send out men adeciuately trained in general plastic surgery from the stand- 
point of the laboratory, the wards and the operating rooms, and to this I hope 
to he able to add some common sense and a good deal of the milk of 

human kindness. 
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CONGENITAL CLEFT LIP AND PALATE * 

A MUSCLE THEORY REPAIR OF THE LIP CLEFT 

By Harry P. Ritchie, M.D. 

OF St. Paul, Minn. 

Repair of a lip cleft on the muscle theory is based on a general surgical 
operation; the union of a cleft sphincter muscle. It is not my purpose to 
propose a new method of closure but to discuss principles and procedures 
involved. 

The terms here used are those of the classification which John Staige 
Davis and I offered a few years past. The suggestion was made of a very 



Fig. I. — Two hare lip operations arc here compared. Primary results were entirely satisfactory. One 
grows beautifully, the other with deformity. My opinion is that in one the tissues were replaced in a way 
normal to that baby, in the other the effort failed. 


simple and rational change in the concept of the general subject. The litera- 
ture has been built upon the original idea: a dual point of view, indicated by 
the title “ Hare Lip and Cleft Palate.” The change suggested is that the 
many problems be rediscussed upon the basis of a series of congenital clefts. 
The essential points of the plan are that the complete palate is resolved into 
its component parts and the term “ hare lip,” long recognized as an inapt if 
not misleading term, is erased. Each cleft is a result of failure in the same 
embryonal closure ; no one to be emphasized over another except as it appears 
of more importance in a given case. 

The proposal offers an opportunity of describing separately, the lip cleft, 
the alveolar process cleft, the hard palate cleft and the soft palate cleft, not 
only as to form, but what is of equal, even more importance, the degree of 

* Read before the American Surgical Association, May 24, 1926. 
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troversy as to procedure i„ this surgical field is ofte.rd7r" 1 

mdirect terminology, and that the use of common descrinlte t “ 
s^reatlv ohvi’atp tlnic nni , , . pc terms wi 


ould 


greatly ohviate this tendency. Thus by our plan of record, the arra„go„« 


Of the tissues may be exactly recorded in direct, positive andunvar^Xm"’ 
It requires only a cursory examination to 
ditferent tissues which require consideration of 


It requires only a cursory examination to prove that each cleft involves 

appropriate surgical principles. 

Bo-'U 



Fig 2 — There are several cases with splendid cosmetic results, which show varying degrees of distor- 
tion on motion of the lip This is my principal reason for approaching the problem of lip repair from 
the angle of function. 

The procedure in closing each cleft must conform to the character of tlie 
tissues and since these vary, the technical phase must be approached on the 
plan of separate clefts, the methods of repair to be determined independently. 

The purely surgical problem, judgment as to time, combination and 
sequence of operations, now becomes widely broadened. The hare lip and 
cleft palate idea is too narrow. It fosters the use of special routine methods 
for the repair of either one or the other. The series proposal gives to this 
field of the viewpoint of general surgery : selection of procedures to fit the case. 

The Theory . — Of the series, the lip cleft has always been recognized as 
a problem differing from those of the palate. The repair has been approached 
as a special hare lip operation. There have been many suggestions as to 
straight, curved or angulated lines of incisions, cross-cuts, flaps, tissues 
mobilized out of position to guard against stitch tension, tissues reflected out 
of position to prevent contracture and many follow-up plans of support. le 
purpose of the effort is to make the lip look as normal as possible, thus 

elevating in importance the cosmetic result. At least that is vdiat I lave le 

trying to do. If it is a unilateral cleft, I try to make the defective side look 

like the normal; if a bilateral, to make the two look alike. 
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In the few years of my interest in this field of surgery I have increasingly 
felt the need of a more positive purpose in the operation, a motive more 
direct than looks. The idea occurred that if the problem was studied from 
the aspect of function, a greater assurance of a satisfactory, possibly perfect, 
end result would follow. So I ofi'er suggestions for the repair of the lip 
based on the idea that restoration of normal function is the primary object. 


,M.caninu5 


M.incbivu^ labii 5up. 


Pars transvGPsa m. nasalis 

,• I 


M.zygomaticus- 


M. massGter 



- M-dcprcTSor Jcpti 
■pars alaris m. nasalis 

- M. orbicularis oris 


M. buccinator 


M. triangulapis i m . mentalis 
M.incbivus labii inf. 


Fig. 3. — The musde-thcory repair o£ cleft lip is baser! upon the study of anatomy of the lip in the 
adult. The active tissue in this structure is the obicularis oris muscle. It is so arranged as to permit of 
special motions, but its composite action is that of a sphincter; puckering the tissues as in whistling. By 
reason of its position it must be further considered. Radiating from it are several muscles noted in the 
drawing. Thus it must be considered the key ring of the expression muscles of the face and is the medium 
of contact between the right and left groups. 


believing that proper cosmetic result will immediately follow the operation 
or can be accomplished at a later date. 

The variation in my hare lip operations is too wide, ranging from beautiful 
results, to very unsatisfactory ones. Cases which started well are not growing 
normally, cases starting poorly are improving each year. There are quite a 
number of children with splendid cosmetic results, who show definite distor- 
tion of the lip on motion, both in speech and expression. (Figs, i and 2.) 

Some explanation of this variation other than operative failure must be 
made. The question naturally arose whether in the good lips I had not 
replaced the cleft tissues in a way normal to that baby. This thought led to 
the question whether there was not some characteristic arrangement in each 
baby’s lip that would lead to the replacement of tissues out of contact in a 
way normal to that individual. This appears as a proposition leading to an 
ideal. But attention is called to the word “ individual,” If one goes through 
a babies’ ward, critically records the various contours of nostrils, the long, 
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short, thin, thick lips, with varying degrees of mucous membrane ever • 
the. cue present plan of repair, a set procedure plus the pcr:«| 

- - ^ - tation of the operator, must yield in 

the end some degree of variation. 
Though cases appear similar at this 
early age, no one can visualir;e their 
aspect in adult life. So many writers 
have called attention to the fact that it 
is not the immediate hut the end result 
that will prove our work. In other 
words, the time element must entei 
argument and effort. Proper repair 
will depend upon normal replacement 
plus the years of growth. 

Therefore an answer to the ideal 
proposition must he sought in the 
study of the lip in the adult. This 
reveals that the body of the lip is 
mainly composed of a structure called 
the obicularis oris muscle. All other 
tissues are mere coverings for this 
muscle. It is the only active tissue 
in the lip and being muscle conforms 
to the be- 



Fig 4 — If the prem ses stated in Fig t are cor- 
rect it may be argued and I believe concluded that 
the purpose m hp repair is the exact apposition of this 
contractile tissue. The above picture is worthy of 
close study because it represents the natural plan and 
procedure This boy is a pre-alveolar cleft, the lip 
being the only one of the series in this group Nature 
failed only at the mucous membrane body of the 
muscle But in making contact, the suture line on 
the skin was left On the lip the line hugs the left 
border of the philtrum and continues up into the 
floor of the nostril I interpret this case as a wonder- 
ful model for surgical repair and indicates lateral 
approximation of the muscle. 


havior of 
similar tis- 
sue elsewhere in the body, hypertrophies on use, 
atrophies on disuse, and normal action depends upon 
proper origin and attachment. As a muscle body it 
varies in size, distribution, power and function as^ do 
all muscles in different individuals. Intrinsically it 
is a sphincter, at least in its lower fibres, puckering 
the tissues as in the act of whistling. It is important 
to remember that its use is an essential in projicr 
speech. But by its position and association it must 
be further considered. Radiating from it or into it 
are all the muscles of the face, a group which may 
be called expression muscles; the zygomaticus, ala s -U nder anicjhesn 

depressors, buccinator, etc. Every single or group not evident except bjj^sorae^^n^- 



must be 


action of these indirectly affects the sphincter, any during dissection it 
action of which must work the reverse. In other 
words, the obicularis oris is not only a pucker mus- £tracted^'‘^,„^^“‘=^ 
cle, but is in effect the key ring of all the expression 
muscles of the face. It is the main medium of contact between t le 

left facial groups. (Figs. 3 and 4.) 
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CONGENITAL CLEFT LIP AND PALATE 

The above is a statement of anatomical facts long known and repeatedly 
demonstrated. Carrying this established pictuie of the adult to the congeni- 
tally cleft lip it appears a reasonable conclusion that the motive in the 
repair of the lip is the exact approximation and union of the cleft body of 
this muscle. The opportunity for normal growth, the permanency of any 



Fig. 6. — The agent used to contract the tissues at operation. This is a one dry-celled faradic battery 

prepared as stated in the paper. 


associated plastic repair will depend upon the precision with which this 
is accomplished. 

The Operation on Cleft Lip Unilateral . — That this problem has not been 
generally approached from the angle of function is due to the fact that in 
the sleeping inactive infant, the contractile quality of this tissue is not 
demonstrated, its outlines not shown except possibly by some surface mark- 
ings, and during the dissection it is not visualized as muscle. But it must 
be there because in the adult the powerful band of the lip is present. (Fig. 5.) 

The idea came that if it were possible to contract this tissue at operation, 
four cardinal points could be obtained ; the upper and lower margins on each 
side, and that exact lateral approximation would then lead to the union in a 
way normal to that baby. 
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wi..: r 

battery. Tire therapeutic attachments were disconnected red 1““ .f'''"""' 
long copper wire points were made for the distal ends of th ‘"j" 
stimulation. The proximal cord ends arc put in Kn 1' T/ * 
ehe battery, the rheostat pulled >».^way 'o;;;';ht: olxltf a.f tt:' 

contract this tissue audio" h! 
exact outlines. (Fig. 6.) 

To clearly describe the steps 
of an operation is a most difficult 
effort. I have followed the 
scheme^ of steps as being the 
most direct and concise plan that 
I know. 

Step One . — On the short side 
one copper wire point is placed at 
the angle of lip, the other near the 
cleft margin, both held firmly on to 
the mucous membrane and the switch 
swung on. Under stimulation the 
deft muscle jumps up like a biceps 
under contraction and the usual curve 
of the lip contracts almost to a right 
angle. The cleft margin looks like 
a wall, the width of which is the 
almost a right angle. Out on the mucous membrane the tiuckliess Oi the lip of that bab}' 

by the at the time of the operation. Out 
on the mucous membrane quite fre- 
quently a pit occurs, due in my opinion to contraction of the real sphincter fibres. A nick 
is made at this point to represent the lower margin of the contractile tissue. (Fig, 7,) 

Step Tzvo . — The lip is reflected backwards with a single tenaculum or a stay stitcii 
and the points again applied. The muscle again contracts revealing the upper margin. 
In order to expose this border an incision is required which I believe varies in inclination 
and degree in different babies. I am uncertain how much of the skin is included in the 
cut but I feel sure that at least a nick should be made. (Fig. 8.) 

Step Three . — The lip is allowed to fall into place. By means of a tenaculum or stay 
stitch the lip is stretched. The two points, one above on the skin, the other below on 
mucous membrane, are connected by a perfectly straight incision, taking a thin shaving 
of skin. (Fig. 9.) 

Step Foin-.— While the lip is still on the stretch, by dose and careful dissection 
the mucous membrane is dissected back as a flap, thus exposing the sphincter in perfect 
position for lateral approximation to the opposite side of the cleft.f (Fig. 9.) 

Step FjVc.— T he denuded l ip is packed, pressure applied to the bleeding surfaces. 

t At this point the ala should be brought forward to a level of the base of the colum 
ella. Whether the lip is a prc-alveolar deft or an alveolar cleft, wlicther the process cle t 
is to be dosed by the lip or has been closed by mechanical measures either imnicdiateiy 
preceding the lip operation or at a remote period, the ala is quite constantly depresse a 
must be moved to a plane conforming laterally to the normal nostril. Tins s lou 
after the muscle is exposed because should it be attempted before denudation, the c.xa 
outlines of the obicularis and its normal relation to the underlying process ma) 
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of course in a perfectly natural lii>. I report it because it is the best example 
of the principle of lip repair which I am endeavoring to promulgate, i.c., 
lateral approximation of the muscle structure. (Fig. 14.) 

The Bilateral Cleft . — To apply this effort to the bilateral cleft lip, 
difficulty is immediately encountered and can only be solved by answering 
several questions which I have raised and presented to several consultants. 
The first and most important of these from a surgical standpoint is the pres- 
ence or absence of muscle structure in tlie prolabium. Dr. R. E. .Scaminon, 
Professor of Embryology at the University of Minnesota, thinks there is no 
muscle here unless it comes down from the frontalis, which is a long journey. 
I have been unable to demonstrate it with the battery in the complete cleft, 
but if one side is incomplete then contraction takes place. ^ I have, m one 
case only, studied the removed rim of mucous membrane histologically, an 
this contained no muscle. If muscle is not in the prolabium of the bilatera 
cleft, how does it get there in the normal lip? Dr. J. E Thompson 0 
Galveston, referred me to Keith’s Embryology, where an explanation is made. 
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very evident on inspection. This lip was only a curtain. As soon as the 
muscle was approximated the whole outlook of this man’s life was changed. 








inE results of repa’'' ^nckion'^to show 
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nnd he then had control not only o£ the hp, hut of the r.g 
groups of expression. 




CONGENITAL CLEFT LIP AND PALATE 


The Histology of the Lip . — The arguments of the muscle theory are most 
alluring and are so direct that I have been led to wonder why it was possible 
to have approached this repair by so many and various plans. I think the 




Fig. 14. — I have had only one median cleft. It is a perfect example of lateral approximation because the 

cWh is at the top of the curve. 

explanation lies in the study of the histology of this muscle. This reveals a 
most complicated picture of muscle bundles varying in size and distribution, 
connective tissue, glands and fat. Certain bundles appear to interdigitate, 








Fig. 15. — Only one cleft lip bilateral has appeared during these studies of the muscle-theory. But it 
seems to work out on the plans described in the paper. 

Nature’s plan to permit of some special action of the lip other than sphinc- 
teric action. 

CONCLUSION 

Whatever plan is adopted, some kind of lip can always be made. The 
main point is whether the procedure results in the replacement of tissues in a 
way normal to the individual baby. There are three procedures in the litera- 
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ture that nearly meet the muscle theory • The Mirauh mpfU i • , • 

undercutting of the aia most nearly resenjea «!: S'," 

of the upper margin of the muscle; the Rose operation whilh slmnXT 
prepares for lateral union but ^Mieve sacrifices tissue unnecl!™; *, 



asmmm. 





Fig. i 6. — The principle applied as a secondary repair. 


the use of the Thompson calipres which, by the exact measurement of the 
normal and defective sides, offers the greatest chance of all the recent methods 
of exposing the muscle ends. 

In conclusion I wish to again emphasize that the above is a theory and I 
do not believe that anyone with an established and satisfactory method should 



Fig. 17.— This man of thirty years seems to answer the question raised 
in the prolabium? Two mounds of muscle appear on either side with a thin skin and eath. 

curtain between. When the muscle— perfectly possible at this late date— was brought together unrt 
function of the lip, and coordination of the expression group was obtained. 


change his technic. The battery may be used to check the lip and determine 
the value of the steps used. What I see in the iheoiy is that it establishes a 
definite principle of function and thus institutes a change from indirect to 
direct surgical methods. 
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IMPORTANT FACTORS IN THE TREATMENT OF CLEFT LIP 

AND CLEFT PALATE 
By Harold S. Vaughan, M.D. 

OF New YonK, N. Y, 


In the treatment of complete congenital clefts of the lip, alveolar border 
and palate, the operation for repair should be performed as soon after birth 
as the baby’s physical condition will permit. It has been shown that young 
infants stand operative procedures well and are not as subject to shock as 
when older. However, 
the first consideration 
should be to place the 
bab}'- under the care of a 
pediatrician who directs 
its feeding. It is ready 
for operation after the 
birth weight has been re- 


gained and a steady gain 
is shown. 



Fig. I. — Pilot silk drawn through with open-eyed needle. 


The chief advantage of early operation is that the bones are softer and 
more pliable before the third or fourth month. The displaced portions of the 
maxilla can then be more readily moulded into place and the alveolar cleft 

reduced o r completely 
approximated. 

Many surgeons fail 
to consider the necessary 
fundamental factors in 
the correction of these 
cases but close the lip de- 
fect without due regard 
for the support and cos- 
metic effect obtained by 
the correct relation of the 
alveolar border. 

No matter how skil- 
fully a lip is repaired 
over a wide alveolar cleft, 
deformity will result because of lack of support for the ala of the nose and 
adjacent portion of the lip. It is important to first restore the anatomical 
relations of the various parts. Closing the alveolar cleft serves to relieve 
tension on the stretched and flattened nasal ala, straightens up the distorted 
columella, which is usually inclined to the sound side. It also helps to form 
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-Silver wire approximat 
portion of maNillx. 


a support and relieve the disagreeable depression of the upper portion of the 
lip. This principle is followed by Brophy, Thompson, Moorhead, Lyons and 

J v many others, in this special field, though 

the methods vary somewhat. 

Brophy operation of forcible ap- 
proximation of the two halves of the niax- 
means of silver wires twisted down 
I' \ plates, set on the external aspect 

V h \ '^w of the maxillary alveolars, is a severe pro- 

T // ^ hj- A / cedure which offers greater risk of dainag- 

' developing tooth follicles, and 

1 f necessitates postponement of the lip opera- 

1 \ tion to a later date. 

I \ By approximating the alveolar border 

^ \ y ^ \ the lip operation can be completed at once. 

I performed while the bones are still soft 

\jr and pliable, the alveolar borders can he 

' ... brought together by digital pressure and 

Fig. 2 — Silver wire approximating anterior fe o i *. 

portion of ma\iiiffi. held by a through and through suture ot 

silkworm gut in cases where slight separation exists, but if the separation is 
wide, silver wire of i8 or 20 gauge should be used. The wire is passed through 
the maxillee in the molar region high enough to avoid the tooth follicles. 

Technic. — By digital pressure ■■jHHT' 
and manipulation the alveolar 

borders of the cleft are nearly / , , 

approximated. The cheek is 'll 

raised, a heavy full curved WT Jv '/ 

needle, writer pattern, threaded . /- 

with stout silk, is entered high v 

up in the sulcus between the \ 

cheek and maxilla to avoid the 5 

tooth follicles, and passed J 

through into the cleft; the silk 

loop is picked up with a curved ^ 

hook and the needle withdrawn. 

Another needle of the same type 

with an open eye is passed un- — ’ 

threaded through the opposite 

maxilla, the point emerging in || r . 

the cleft opposite the loop of piC 3 —Before operation, 

silk, the loop is then slipped into ^ tl^e needle 

the eye of the needle and drawn tlnough. fh treaded 

is withdrawn, the sharply bent end o a brought around across the cleft 

on the loop end, and drawn through L is t - b^ alveolar- 

and Bvisted firmly against the maxilla as hign p 




. /- 


-Before operation. 



TREATMENT OF CLEFT LIP AND PALATE 


labial fold on the opposite side. (Fig. 2.) The muscular action of a repaired 
lip will, in many cases, produce alveolar approximation but a flattened nasal 
ala and’a depressed upper portion of the lip accompanies the failure to secure 

early anatomical relations. 

The alveolar borders being approximated, the next step is repair of the 


lip. There are four important 
aims to accomplish. 

1 . To restore the flattened alee 
of the nose to the contour and re- 
lation of the opposite side. 

2. Construct a floor for the 
nostril and prevent the depression 
of the upper portion of the lip. 

3. To obtain a continuous ver- 
milion border and prevent the 
unsightly notch along the margin. 

4. To evert the lip and give it 
natural prominence instead of the 
inward contraction or inversion. 

The most important step in ac- 
complishing the restoration of the 
ala of the nose is the complete 
undermining and separation of the 
ala and columella from their at- 
tachments to the maxilla. The 
mesial side of the cleft is pared 
close to the columella. In paring 
the distal side as much tissue as 
possible should be left to form a 
floor for nostril, prevent falling in 
that often results when line of un- 



ion comes along alar side of nostril. 4 - — After restoration of up and nasal ala. 

With the lip well dissected from the maxilla and when suturing the 
internal surface, the first one or two sutures of fine silkworm gut should 
include a considerable area of the muscle on each side drawing it well together 

so as to carry the lip forward and produce greater thickness of the 
upper portion. 

l\Iany dift’erent incisions have been advised in fashioning the flaps for lip 
repair, some of which are very complicated. The results are usually better 
with the simpler incisions. The Rose operation usually gives satisfactory 
lesults but where the outer border of the cleft is much thicker than the inner, 
the Klirault incisions produce a more uniform vermilion border. 

The use of calipers is a great aid in mapping out the incisions. The writer 
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does not know the originator of this method but their use was suggested to 
him by Ladd of Boston. 

OPERATION FOR BILATERAL CLEFT LIP AND CLEFT PALATE 

The complete correction of the above deformity is a rather severe opera- 
y' ^ tion attended with considerable 

shock. The writer considers it too 
extensive to be completed in one 
stage ; therefore, to safeguard the 
infant it should be divided into two. 

The first stage consists in the 
correction of the malposition of 
the premaxillary bone with its 
proper adjustment and fixation be- 
tween the separated halves of the 
maxilla. In nearly all cases that 
come to the writer for palate op- 
erations, where the lip has been 
previously corrected, the preinax- 

FiG^^^^^drilateral section of septum for excision. pja is found tO be entirely dc- 

' ,1 14. out nf shane with the incisor teeth directed posteriorly. 

I oS ,n,e I in norll position, and serves to prevent the d.stressmg 
tnf so often Len in these unfortunates. The first steps are the sante as 

in the operation for single cleft. The 
silver wire is passed through the 
maxilke, an incision is then made 
along the lower border of the vomer. 

The mucoperiosteum and perichon- 
drium is elevated. Then instead of 
removing a triangular section from 
the vomer as is usually suggested, a 
quadrilateral p o r t i o n is excised. 

Fig- .T preinaxilla is then car- 

ried posteriorly into its correct rela- 
tion instead of being tilted backward, 

as happens when the ti ian^jU a removed from septum 

section is removed. In this way, the p.c. position. 

normal axial relations of ^,,5 p„maxilla and alveolar bor- 

are maintained. (Fig. 6.) j p ,vire is then carnet 

(lers of the maxilla are freshened. One eno The alvco. 

through the soft tissues ™ freshened, the two ends ol tb= 

,ar borders of the 1=--.^^ “^des of the maxill* so the preniaxdla 
wire are twisted compressi g 
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is firmly wedged and held into its 
correct position. Silkworm sutures 
may also be used to approximate 
the mucous membrane. At this 
time the redundant flaps of mucous 
membrane turned down from the 
vomer can usually be sutured to 
the palate borders of the cleft as 
suggested b}'' Pichler. This helps to 
close the anterior portion of the 
cleft (Fig. 7) leaving a better con- 
dition for the later plastic closure 
of the palate. 

The next step consists in the 
repair of one side of the lip. The 
vermilion border is excised from 
one side of the prolabium around 
to just l)eyond the median line. 
The facial attachment of the nasal 



Fig. 7. — Prcmaxilla hcM in position and flaps from 
sides of septum sutured to palate. 


ala is undermined, care being taken to allow tissue for a nasal floor. The 
lip is transfixed with a pointed scalpel near the junction of the skin and 



vermilion l)orcIer at a dis- 
tance to correspond to 
length of the prolabium. 
The incision extends 
u p ward and inward, 
forming a flo]) to be 
adjusted to the end of the 
prolabium as s h o w n. 
(F'igs. 8 and 9.) The 
first suture is of silk- 
worm adjusting the nasal 
ala and corresponding lip 
tissue to the side of the 
prolabium, the other 
apposition sutures are of 
horsehair. It is desirable 
to place a tension suture 
to hold the nasal ala in 
position. This is done by 
passing a suture through 
to the ala and on through 
the columella. Very 
thin silver buttons are 
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threaded over the silkworm, one in the opposite nostril the other external 
to the ala. They are held in position by perforated shot, compressed against 
the suture. It is advisable to 


also apply adhesive strips on 
each side. These are attached 
to metal clips so they can he tied 
together to the correct tension 
to relieve the suture line. (Fig. 
10.) The opposite side can he 
operated any time after three or 
four weeks, depending upon the 
condition of the haby. The same 
general procedure is followed as | 
for repair of a unilateral cleft ; 
lip. (Figs. IT, 12 and 13..) 



Fig. II. — Bilateral cleft lip before operation. 


TIME TO OPERATE FOR 
CLEFT PALATE 

As previously stated, the 
time to operate for cleft lip and 
especially when associated with 
a cleft through the alveolar bor- 
der hard and soft palate, is as soon after birth as the infant’s physical con- 
dition will permit, as shown by a proper adjustment of the feeding problem 

and consequent steady gain in 
weight. 

The operation' for adjustment 
of the bony structures of the 
palate is, therefore, closely linked 
up with and a part of. the cleft lip 
operation. The operation for the 
plastic closure of the hard and 
.soft palate is a distinct procedure 
and governed by entirely differ- 
ent considerations. The early sur- 
geons, especially before the days 
of general anaesthesia, waited 
until after puberty or early 
adult life before attempting to 
correct a congenital palate defect. 
Some surgeons, at present prefer 

Fig. 12. — Bilateral cleft lip after unilateral repair. . , , 

to operate between the fifth and 

tenth year, though the majority of experienced operators in this field, correct 

this deformity between eighteen months and two years of age, or slightly later. 
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In favor of operating at this time is the fact that as tlio o 
.ilveolar process develops, the palate becontes more arch d md l!' 
sue to close the cleft. The palate tissues are more developed Ih l! 
fnable. The palate is closed before the child begins to talk 1 l '!" ? 
characteristic cleft palate speech is established ' ' ™ 

Another very distinct advantage in favor oi operation at this time is 
e child obtains a more normal nose and nasopharynx, less congestion of the 

- mucous meiubraiie and 
is less lialde to nasal 
infections. 

CLEFT PALATE OPERAT lOX 

Favorable results in 
the repair of cleft palate 
depend upon a recogni- 
tion by operator of sev- 
eral important factors; 

1. Recognition and 
conservation of the blood 
supply in the preparation 
of flaps. 

2. Lateral incisions 
only of such extent as 
to permit approximation 
without tension. 

3. Supplementary 
support of the suture line 
by immobilization of tbe 
soft palate. 

Fig. 13. — Bilateral cleft lip. Complete repair. ^ Support Of tllC 

suture line in the hard palate and relief from tongue pressure when necessary. 

The blood supply is derived chiefly from the two divisions of the posterior 
or descending palatine arteries from the internal maxillary, which emerge from 
the palatine foramina opposite the second molar in the adult or just internal 
to the maxillary tuberosity in the infant. The larger branch passes forward 
close to the alveolus to anastomose with the anterior palatine which is derived 
from the naso palatine and comes through from Scarpe’s foramen behind the 
anterior teeth, thus furnishing the supply for the hard palate. 

The blood supply of the soft palate is from the smaller branch of the 
descending palatine, from the ascending palatine, a branch of the facial, 
and ascending pharyngeal, which is given off from the external carotid. 

The Von Langenbach operation, with modifications, gives the best resii ts. 
After the soft tissues have been elevated from the palate by blunt dis- 
section, beginning at the cleft and working out toward the alvdolus, tbe two 
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sides will drop and tend to approximate in the median line. This will be 
further increased when the aponeurosis which attaches the soft palate to the 
posterior border of the palate bone has been cut, and may be quite sufficient for 


approximation when the 
cleft is narrow. But all 
wide clefts require lat- 
eral incisions to permit 
closure, if undue tension 
is to be avoided. The 
incision should always 
be made close to the 
teeth so as to traverse 
the palate external to the 
palatine arteries. It may 
also be necessary to ex- 
tend this incision pos- 
teriorly around the 
tuberosity. Then with 
special elevators the flaps 
are worked towards the 
median line until they 
can be brought into con- 
tact. With due care the 



Fig, 14. — Pilot suture being passed around soft palate for insertion of 
flat silver wire sutures. 


artery will stand considerable stretching. Complete support for the suture 
line of the soft palate may be obtained by the use of the Mackcnty lead 
ribbon which is passed around the palate and tied together in the median line. 



Fig. is. Flat silver suture about to be drawn through 
by pilot suture. 



Fig. 16.— Flat silver wire sutures in 
position to relieve tension on suture line and 
tor immobilization of soft palate. 


The writer has recently adopted a method for immobilization of the soft 
palate by the use of flat silver wire sutures, which pass around the palate 
the same as the Mackenty ribbon. The ends mf the wire are left round so 
they can be readily tightened by twisting. (Figs. 14, 15 and 16.) 
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Support of the suture line in the hard palate is advisable in the case m’ 
wide clefts that extend through the hard palate and especially where the hi<rlilv 
arched vault of the palate has been greatly reduced. The space norniallv occu- 
pied by the tongue is thus encroached upon to a considerable extent. There- 
fore, after suturing there may be pressure by the tongue on the suture line. 
This pressure can be obviated by the use of the flattened silver wire tension 
sutures which are passed around the palate through the lateral incision. One 
or two may be needed. They are also useful to retain dressings along the 
suture line when necessary. 

Iodoform gauze is usually packed in the lateral incision as it tends to hold 
the flaps over, and prevent infection. 
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THE TREATMENT OF RODENT ULCERS BY RADIATION 

By Raymond W. Leavis, M.D. 

OP New York, N. Y. 

RADIOLOGIST TO THE NEW YORK SKIN AND CANCER HOSPITAL 

Radiation treatment of basal-cell epitheliomata is popular with derma- 
tologists and radiologists because their common experience is to observe a 
rapid disappearance of most of these lesions under this form of treatment, 
with excellent cosmetic results. The method is further liked by both physician 
and patient because of absence of operative procedure and for its simplicity 
of application. 

Those who oppose this form of treatment do so in the belief that the 
uncertainty of a permanent cure is very great, and that there is a large per- 
centage of recurrence. This belief does not find support in the figures of 
careful observers. Hazen ^ recently reported a series of 244 basal-cell tumors 
treated by radiation, with 33 failures or recurrences from the first series of 
irradiation (about 14 per cent.) ; and 5 of these were cured by a second 
course. MacKee - followed 282 clinically cured patients for periods varying 
from six months to nine years, and found 36 relapses, 13 per cent. As a 
basis for comparison, Hazen ® collected a series of surgical results from 
Johns Hopkins Hospital and found 86 per cent, of cures in unselected patients. 
The percentage of cures from the two methods would therefore seem equal, 
and both fairly satisfactory. 

A second, and better founded cause for opposition to radiation treatment, 
is found in the occasional patient who has had an extensive or resistant lesion, 
which has been treated over a long period of time, with many applications of 
X-ray or radium, and who eventually comes to surgical treatment with such 
an extensive lesion, and with tissues so badly damaged by radiation, that he 
presents to the surgeon a well-nigh hopeless condition. 

Such unfortunate results, and grounds for opposition to radiation, could be 
easily avoided if we would frankly recognize at the start the limitations of this 
method of treatment, and not attempt too much. If there is not an immediate 
response to one or two doses of radium, surgical excision should be resorted 
to. Rodent ulcers involving bone or cartilage are cured with the greatest 
difficulty, if at all, by radiation. And very large (roughly, 4 cm. in diameter, 
or over) or very old lesions are difficult to cure. It is our feeling that most 
lesions of these types should be seen in consultation by a surgeon experienced 
in cancer work, and treatment of them by radiation should be undertaken only 
if the surgeon considers they are for any reason unsuitable for operation. 

The third objection to radiation is based on the occasional error in diag- 
nosis which results in the treatment by radiation of a supposed basal-cell 
growth, which eventually proves to be squamous celled. Whether the treat- 
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ment of squamous-cell epithelium by radiation should be tUKlertake,. or 
we do not propose to d.seuss in this paper, but the fact is well reco-nld 
this latter form of growth is very much more difficult to cure by X-ra,, nid 
radium than the former. But we do not feel that such a mistaken diagaU 
adds very much risk to the patient if the following rule is adopted. WheneiVr 
a lesion shows any increase in size after treatment, or whenever a lesion docs 
not show very striking response to one or two doses of radiation, the patient 
s lould be referred at once for surgical removal and pathological exaniinalion 
of the specimen. If this rule is followed, the patient reaches the surgeon with 
the lesion still small, and with little radiation damage to the surrounding tis- 
sues, and the dangers of recurrence have probably been increased little, if any. 
We feel, also, that this rule is equally desirable for the occasionally encoun- 
tered very resistant basal-cell tumors. 

Our figures from, the New York Skin and Cancer Hospital are given as 
a preliminary report only, owing to the recent organization of its present 
department of rontgenology. Only the radium treated patients are used in 
the following figures as our records of these patients are more complete. 

Our records show that during the past twenty-two months we have carried 
through to completion the radium treatment of fifty patients with clinically 
diagnosed basal-cell epitheliomata. Among these there were five primary 
failures, or lo per cent. One of these, which involved an extensive area of 
one cheek, we had from the start considered too large to be suitable for radia- 
tion; and although the lesion .showed considerable improvement from two 
applications of radium, we persuaded the patient to consult one of our sur- 
geons, feeling that surgery'- offered the better prospect of permanent cure. 

The pathological report of two of the remaining four failures, surgically 
removed, was squamous-cell epithelioma. An interesting feature was that one 
of these patients gave a history of three y^ears’ duration of the lesion. Both 
these patients have been seen within a month, and are well, three months and 
ten months after excision. 

The remaining two of the five failures were also referred to the surgical 
department and advised operation, but did not come into the hospital. If we 
assume that their lesions were basal-cell epitheliomata, we have in our senes 
about four per cent, of these lesions found entirely resistent to the usual 
dosage of radium. 

We have been able to follow twenty-nine of our clinically cured patients 
for periods varying from three to nineteen months after their last radium 
application, a general average of seven months. There have been three recur- 
rences in this series, about ten per cent. One of these recurred seven montlis 
after her last application of radium. She received another treatment, ancl is 
well at present, seven months later. A second patient had a recurrence 
months after treatment. She received another application of , 

not report in again, and we have been unsuccessful m our attempts 
her up. The third patient had a recurrence m one of a number o 
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we treated on his face, four months after completion of treatment. He lias 
received another radium application on this lesion within the past few clays 


SUMMARY 

1. Radiation treatment of basal-cell epitheliomata is an excellent method 
because of its absence of operative procedure, its simplicity, excellent cosmetic 
results, and high percentage of permanent cures. 

2. Statistically, there is little difference in the ultimate results between 
treatment by radium and that by surgical excision. 

3. The treatment by radiation of those lesions where bone or cartilage is 
involved, or where the lesion is 4 cm. in diameter, or larger, is inadvisable. 
Treatment by radium should be undertaken in these conditions only when a 
surgeon, skilled in the treatment of cancer, finds the patient, for any reason, 
unsuitable for operation. 

4. The i^atient’s risk, in treating, through mistaken diagnosis, a sqnamons 
epithelioma, is probably little, if any, increased, if the rule be observed to 
refer promptly for surgical removal any lesion which increases in size after 
radiation, or any lesion which does not respond immediately and strikingly 
to one or two doses of radiation. 

5. A preliminary report of basal-cell lesions treated by radium at the 
New York Skin and Cancer Hospital is given. The authors desire to express 
their thanks to Doctor Watters, of the Interne Staff of the New York Skin 
and Cancer Hospital, for the excellent photographs. 
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FREE, FULL-THICKNESS SKIN GRAFTS* 

By Clarence A. McWilliams, M.D. 

OF New York, N. Y. 

Ollier-Thiersch skin grafts are very simple in the technic of making 
and most successful in their results. It is a procedure that most house sur- 
geons carry out with great success. But Thiersch grafts have this disadvan- 
tage, they frequently ulcerate, and also contract, from the thinness of the 
epithelial covering, allowing shrinkage of the underlying connective tissue. 
Were the principles of the application of free, full-thickness grafts more 
generally understood, these grafts would replace Thiersch grafts in a large 
per cent, of instances, and the successes with them would be just as great as 
with Thiersch grafts. The histological basis of the nourishment of these 
full-thickness grafts has been put on a firm scientific basis by Staige Davis. 
He has experimentally proved that for 24 hours, nourishment is by inhibition 
of plasma from the host into the graft, followed, after 24 hours, by an 
actual anastomosis of like-si^ed capillaries between host and graft; and then 
takes place an upward growth of capillaries from host inside the old vessels 
of the graft. The circulation is finally completed, not before the eighth day, 
at the earliest, by the growth of arterioles into the graft, when the blood 
supply then becomes adequate to fully nourish the graft. He has also shown 
that by removing the fat from the graft by scissors, capillaries are pinched 
and become occluded, consequently, it is wiser to remove the fat by a sharp 
scalpel. Only by careful attention to minor details is one sure of succ_ess with 
full-thickness grafts. Ferris Smith has computed the previously unknown 
amount of pressure to be applied to these grafts, to insure success, by ascer- 
taining, by experiments, that 30 mm. of pressure is just the proper degree. 
He has devised (Fig. 8) an inflatable, rubber balloon to be incorporated in the 
dressing over the graft. This is a great advance in technic and takes the 
procedure out of the realm of uncertainty, for with the ordinary varying 
amounts of pressure obtained by a sponge, bandaged over the grafts, one 
never knows just the degree of pressure that is obtained. Probably this 
changing and uncertain amount of pressure explains the non-success of this 
method of grafting in the hands of many surgeons, for just the right degree 
of pressure is essential. For pressure conditions the nourishment of the 
graft, too much pressure will close the capillaries, shutting off the blood 
supply, and too little will allow the floating off of the graft from its under- 
lying raw base by the effused serum, each being fatal to the life of the 
graft; hence, the great advance Ferris Smith has made in ascertaining just 
the amount of pressure necessary to insure success, and also an accurate 
method of applying that degree of pressure best, by means of an inflatable, 
rubber balloon. 

* Read before the American Surgical Association, May 24, 1926. 
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FIG. I.-Upper chronic X-ray dermatitis (sweaUng) Iwn'to 
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The technic of making full-thickness L 

making of Thiersch grafts, but is soon mastered, and " "" 

now jTtst as expert in fashioning them as Thiersch grafts ThririrV’"' 
technic is as follows: ^ oi 

t. Autographs are always to be chosen since isographs are verv ,.„r„.;. 

l-.J 
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Fig 3 — Squamous-celled ulceration back of hand, duration five months, size of dollar E'ccision, 
exposing tendon sheaths. Severe test of full-thickness graft, owing to poor circulation in base Excellent 
result xvithout any stiffness of fingers Axillary nodes dissected and found unmvolved Well one >c.ar 
after operation. 


2. Fresh, sterile operating wounds, and fine, granulating (sterile) areas 
are equally successful. 

3. Fresh fat and bone, bare of periosteum, are not usually successful areas 
to be grafted upon with free, full-thickness grafts. 

4. Where contractions should be avoided (as about eyes and joints), free, 
full-thickness grafts should always be used rather than Thiersch grafts. 

5. Grafts must be free of fat, which should preferably he removed In 
knife rather than scissors, to avoid pinching the capillaries. 

6. No pinching of grafts with forceps is allowable. 

7. The grafts are to be cut of exactly the same size (no larger) than tic 
raw area to be grafted so as to preserve the normal tension of the skin to veep 
the capillaries open. 

8. Making perforations in the graft is not essential. 
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9. The grafts should be sewn in all about the edges accurately with close, 
^interrupted stitches, so as to maintain the normal tension, thus keeping the 
capillaries open. 

10. Even, firm pressure of 30 mm. should be applied upon the grafts by 
means of an inflatable, rubber balloon (Ferris Smith). 

11. Absolute immobilization is essential for at least five days so as not to 
disturb the growing capillaries. 

12. There is no limit to the size of the grafts which may be successfully 
transplanted. 

Successful Situations for Full-thiclencss, Free Grafts. — i. When applied 
on fresh muscle and fascia, including pericra- , 

Ilium and periosteum. 2. On bared sheaths of 
tendons, whether granulated or fresh (Fig.- 3). 

3. On palmer fascia of hand (Fig. i). 4. On 
fine, clean, granulating areas generally, except 
the neck (see below). 

Unsuccessful Situations. — i. On bone, bare 
of periosteum or pericranium. Bare skull bones 
are successfully grafted with Thiersch grafts. 

There are not sufficient capillaries on fresh, bare 
skull bones to nourish full-thickness grafts. 2. 

On fresh fat. This should be allowed to granu- 
late first, if grafting with full-thickne.ss grafts 
is contemplated. 3, The neck is not a success- 
ful position for full-thickness grafts because 
of the difficult}^ of complete immobilization. 

Around the larynx, movements are constant 
from coughing and swallowing, despite all 
plaster-of-Paris devices. Ferris Smith has sug- 
gested wiring the teeth together to prevent 
movement through the lower jaw. 4. The face 
is an admirable situation for full-thickness, free 
grafts. 5. Over joints Thiersch grafts should 
not be used because of their tendency to contract. Free, full-thickness grafts, 
or pedicled flaps, should be here employed. 

One of the great advantages of the full-thickness graft is its frequent 
mobility on the deeper parts (Fig. 2). This seems to be due to the 'fact 
that the fine connective-tissue layers underlying the normal skin are not 
entirely removed with the fat. These strands seem 'to proliferate, affording 
movement to the skin graft overlying them. It has been observed that there 
will result frequently several necrotic areas on the surface of the grafts, and 
the appearance is very discouraging for final success. But much to one’s 
astonishment, these areas usually fill in with healthy skin without scar for- 
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Fig. 4. — Squamous-cell epithelioma, 
removed from forearm with wide ex- 
cision locally, and dissection of axilla 
(uninvolved). A, B, tumor cut open. 
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mation, due to the fact that the entire thickness of the graft has not necrosed 
away, and there is epithelial regeneration completely from the depths as well 
as from the sides, just as happens when the outer surface only of the skin is 
excoriated away. This heals usually without a scar. When a wound croes 
through the entire thickness of the skin, a scar will usually result because ot 

the separation of the edges and the filling 
up of the cavity by connective tissue from that 
lining the bottom. 

An ideal application of free, full-thickness 
grafts is in the tieatment of the defects 
resulting from the surgical removal of rodent 
ulcers (Fig. 5), provided that the whole 
thickness of the cheek, opening into the 
mouth, has not been excised, m wdiich case 
pedicled grafts will be reqimed. Whether 
radium should first be tried m the treatment 
of rodent ulcers, rather than surgical exci- 
sion, the author, as the result of e.\perience, 
has for his own guidance foimulated the 
following rules: If the ulcei be not large 
{i.e., over 4 cm, in diameter) or of not too 
long duration (over one year), and if it does 
not involve bone or cartilage, then the results 
are equally as good with radium as with sur- 
gical excision, and the choice as to the vaiiet) 
of treatment may safely be left to the patient. 
When the above conditions are not present, 
however, surgery had best be used in the 
beginning. The technic of a full-thickness 
graft is a much simpler method than a 
pedicled graft, a method which has been so 
ably presented before this Association h} 
Doctor Horsley. There is only one operative 
Fig 4a— Result of graftmg free, full- yrocedure necessary in making full-thickness 
three"yelrs^'iater^'^“^’' grafts, and there is no additional scarring. 

It can be frequently done under local anaesthesia in one’s office. It 
seem to the author that a free, full-thiclmess graft should first be tried 
excising the ulcer, and, if it be not successful, one always 
resort, the successful pedicled graft. If the technic of making “ ' 
grafts is carefully carried out as to details, and is not mo i e ^ 
thereby obtained will be just as frequent as with bluets* 
personal experience with full-thickness grafts 8™^ 

Ls been small, but, regarding this, Sta.ge Davis, m a personal 
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cation, says : “ My first use of the whole thickness graft was on granulating 
surfaces, and I find that, if the granulations are flat and clean, that whole- 
thickness grafts take just as well, if not better, on granulating surfaces than 
on fresh ones. I account for this by the fact that the granulating buds have 
already started and penetrate the grafts rapidly,” 

With the additional pressure balloons of Smith (Fig. 6), we have a 
procedure in full-thickness grafting which is precisely scientific and exact in 
all its details, accurately worked out, and should give surgeons 95 per cent, 
of favorable results, with as great a frequency of successes as after using 
Thiersch graftings. In my own practice full-thickness grafts are now 
employed twice as frequently as Thiersch grafts. 
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A PLASTIC OPERATION ON THE CHEST* 

By Arthur M. Shipley, ISI.D. 

OF Baltimore, ^Id. 


I AM reporting this case to call attention again to the use of wire and 
buttons in plastic surgery and because it is further evidence that the clean 



Fig. r. — Recurrent carcinoma of breast 


chest can ordinaril}' be opened and closed without especial anxiety and without 
elaborate preparation as to the anaesthetic. 

I saw this woman for the first time in April, 1919 She had a lump in the left 
breast which had been present for three and a half j'ears She had been under treat- 
ment at irregular intervals by her physician, who had given her pot assium iodide. 

* Read before the American Surgical Association, May 24, 1926. 
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the nipple previous to the appear- 

ance of the lump. The patient 
was very thin, but this was not a 
recent development as she had 
always been thin and frai m 
physique. The breasts were both 
Lall, with very little murele 
between the breast and ribs. The 
mass in the left breast was adher- 
ent to the chest wall and to the 
skin and there were a number of 
hard, small shot-like masses in 
the left axilla. The patient’s gen- 
eral health was not impaired. 

A radical breast amputation 
was done and great care was 
taken to do a complete pdlary 
dissection. The pathologist s re- 



Pjg , —Excision of a'portion of the chest wall. 

taken lo ao - x xv.. - 

dissection. The pathologists re- breast with metastasis to the axillary 

port showed a scirrhous carcinoma pnverv and the skin united everywhere, 

lymph-nodes. The patient made an uneventful re y ^^^3, four 

years later, she came to see 
me again, and at this time 
there was a small ulcer m 
the scar. It had been there 
for six weeks. This ulcer 
was small and no other evi- 
dence of recurrence could be 
made out, either in the skin 
of the chest wall, m the 
axilla or in the neck This 
small ulcer was excised under 
local anEesthesia and it was 
reported scirrhous carcinoma. 

In April, ipS, I saw 
this woman again. It was 
now six years since the first 
operation and two years since 
the small ulcer was removed. 
At this time there was exten- 
sive recurrence of the skm 
and chest wall over the site 
of the amputated b r e a s . 
There was no evidence 0 
recurrence in the axilla or 

metastasis in the neck and the 

X-ray examination of the 
- ■ chest was negative, i "le 

Fig. 3.— Defect in the chest wall showing different structures. patient’s general health wa^S 

good, although she was still very thin. Because of the extreme ^ get away 

and the extent of the malignancy, it was believed that it might be impossible 
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PLASTIC OPERATION ON THE CHEST 


the carcinomatous mass without opening the pleural cavity, so that preparation was made 
for differential pressure anaesthesia. There was no effusion in the pleural cavity. The 
cancer had infiltrated the entire thickness of the chest wall, however, and as this was 
the second local recurrence without general metastasis, it seemed useless to do anything 
less than a radical excision of the mass. This would be difficult because the previous 
operation had removed all muscle and fascia from the ribs. The skin was firmly 
adherent to the ribs and there was considerable involvement of the bone and periosteum. 



Fig 6. — Photograph of patient one year after operation. 


An attempt was made to separate the mass from the underlying pleura, but without 
success, so that in getting away the carcinomatous area a large defect was made in the 
chest wall including the pleura. The lung collapsed on this side, to a moderate degree. 
The breathing of the patient was not disturbed to any considerable extent and the heart 
action continued about as it was before the chest was opened. There was no mediastinal 
flutter. The opening in the chest wall, however, was kept closed with gauze, as much as 
possible, during the entire time that the thorax Avas open. 

Closure of the defect presented a difficult problem, because of the extensive previous 
operation which had removed all muscle and fascia in the immediate neighborhood and 
because of the patient’s extreme thinness. Sliding the opposite breast across the chest 
on the defect was considered, but this was not possible as the opposite breast was very 
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small, there was no subcutaneous fat and very little muscle and the skin everywhere 
was quite taut. 

A pedicle flap rvas fashioned, therefore, from the axilla on that side with the base 
dowTi. This flap was taken from over the serratus magnus muscle and lateral to the 
original field of operation. It was still a very thin flap and considerable doubt was felt 
as to whether it w'ould live. A broad base was left, however, and it was turned into 
the defect with very little tension. The edges of the original wound had been under- 
mined about an inch and tension was removed from the suture line by the use of silver 
wire, buttons and pieces of matchstick. The ware was carried through the skin on a 
heavy" needle and brought out on the skin about an inch away from the wound edges. 
The buttons were threaded down on the end of the wire and the wire tightened by 
wrapping it around pieces of matchstick. This is a very simple manoeuvre and the 
sutures can be tightened or loosened at will, by twisting or untwisting the matchstick. 
The edges of the skin were then approximated by interrupted sutures of fine silk. 
These were interspersed at intervals with interrupted sutures of wire. Care was taken to 
make the suture line air-tight. 

The defect in the lateral chest wall was covered by Thiersch grafts taken from the 
thigh. During this time the breathing remained quiet, heart action regular and the color 
of the patient good. The lung continued in a moderately collapsed condition, but there 
was very little movement in the lung on that side during respiration and no gross inter- 
change of air through the wound during respiration. No attempt was made to expand 
this lung before putting in the last suture. An ordinary dry dressing was applied and 
the chest wall strapped moderately snug. 

This patient made an uneventful recovery, the pneumothorax rapidly disappeared, 
no effusion occurred in the chest and the wound healed promptly throughout its extent, 
and when last seen one year later, was in good condition, without any sign of recurrence. 
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THE ADVANTAGES OF THE PRIMARY SUPERIOR POLAR 
ATTACK IN THE REMOVAL OP SUBSTERNAL THYROIDS^' 

By Donald Guthrie, M.D. 

OF Sayre, Pa, 

The anatomical relations and the mechanical factors which are responsible 
for the production and development of substernal or intrathoracic goitre have 
been beautifully explained by Pemberton and Lahey. 

It is in the removal of these substernal masses, often of great size, in a 
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Fig I — Collar incision. Drawing showing substernal enlargement with deformity of trachea. 

patient who has severe mechanical difficulty with respiration that the surgeon 
gets his worst thrills, for tense situations are frequently wont to arise. 

Pemberton, in 1920, suggested that the operation begin by a mobilization 
of the upper superior pole on the side which contains the substernal growth 
in contra-distinction to the accepted and generall}^ employed method of 
primary elevation of the substernal mass and stated that this primary mobi- 

* Read before The American Surgical Association, May 24, 1926. 
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lization and elevation of the supeiior pole, isthmus and visible part of the 
thyroid would usually cause the hidden mass to roll out of the mediastinum 
without undue traction or vain efforts to dislodge it. The likelihood of injurv 
to the tiachea, the recurient laiyngeal nerve, the need for immediate tracheot- 
omy and the dangers of deep and concealed hemorrhage all being reduced to 
a minimum. 

It is most important to obtain the best exposure of the thyroid bed at the 
beginning of the operation. The low collar incision should be long and the 



Fig 2 — Unilateral section of muscles Muscles are to be sectioned on opposite side 


skin and platysma muscle reflected well back on both sides, (Fig- i-) 
bleeding should be controlled at this step, as it is important to get rid of all 
clamps. The sternohyoid muscles on both sides aie best clamped and divided 
and part of the sternomastoid may be cut if the exposure is not adequate 
Free separation of the thyrohyoid muscle from the gland is important also. 
(Fig. 2.) 

If cervical lobes are very large it may be best to resect the lobe on the 
opposite side to the substeinal mass first, in order to secure additional space 
before the elevation of the offending lobe. This, however, is rarely necessar}. 
The trachea should be located at once and a method for its rapid exposure 
planned should the respiratory difficulty become embarrassed enough during 
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this early attack upon the thyroid to warrant a tracheotomy. The upper pole 
is sought, severed between clamps and ligated at once. The attack then 
extends to the lateral thyroid veins, which are clamped and ligated, for it is 
unwise to allow many clamps to collect in the wound as their weight may 
increase respiratory difliculty to a dangerous form. With this amount of 
mobilization the upper pole is elevated and drawn gently downward from 
without inward or in a reverse manner, the manipulations of the surgeon 
being guided by the respiration of the patient and the helpful cooperation of 
an experienced anaesthe- 
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tist. In the dissection at 
this stage it is well to 
leave small a m o u n t s 
of thyroid tissue on top 
of the trachea and at the 
side for protection of the 
trachea itself and the re- 
current laryngeal nerve 
and the parathyroids. A 
clean fascial dissection 
in this area is fraught 
with grave dangers. 

(Figs. 3 and 4.) 

The ascend i ng branches 
of the inferior thyroid 
artery are next encoun- 
tered and after these are 
severed a wide degree of 
mobility of the gland will 
be found possible. In 
fact, very often, a large 
substernal mass may be 
elevated into the wound ■ ■ ■ ' 

by the most gentle trac- 
tion, occupying now the 
space above made vacant by the mobilized and elevated thyroid. All that is 
necessary is to ligate the inferior thyroid pole and remove the gland. (Fig. 5.) 

It is not possible to employ the method herein described in the removal 
of all substernal thyroids. Many will have to be pried out of their beds 
hurriedly, others removed by morcellation, cysts will have to be ruptured to 
permit rapid removal, but 'many of these substernal masses can be easily 
removed in this way. When one compares this technic with the one of rapid 
elevation, attended so often by an increase in respiratory difficulties instead of 
respiratory improvement, the rapid and vain search for a hidden and 
deformed trachea in a neck already jammed with thyroid before the elevation 
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-Relation of recurrent laryngeal nerve to trachea and oesoph- 
agus. Anatomical dissection. 
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of more th3moid, the danger of further stretching an already overstretched 
recurrent ]ar}ngeal nerve, the danger of deep and alarming hemorrhage due 
to pulling off the inferior thyroid vein or arter)^, or both, and the hahility 
of injury to the recurrent laryngeal nerve, the internal jugulai vein or the 
parathyroids, as a result of the hectic efforts of the surgeon to control this 
severe and alarming hemorrhage, the advantages of the method are obvious 
Since employing this operation, we have not had the need for tracheotomv 



Fig 4 — Relation of recurrent laryngeal nerve to trachea and oesoph- 
agus Anatomical dissection 


and ^ve have been im- 
pressed by the lessened 
post-operati\ e respira- 
tory and voice difficul- 
ties in our work. 

In a paper in 191S, on 
the Temporar}'^ Loss of 
V o i c e following Tlw- 
roidectomy, the writer 
uiged that the trachea 
and larynx be piotected 
in all manipulations 
which would cause any 
change in the respiia- 
tions of the patient dur- 
ing the operation for the 
remo\al of goitre. An 
ever-changing attack 
was suggested, which, 
with the cooperation of 
the amesthetist was 
planned to proceed in any 
direction which was com- 
patible with quiet rcspi- 
lation on the part of the 
patient and the direction 


of the attack be changed at once with the development of the slightest change 


in the patients respirations. 

A clean dissection of the trachea was strongly advised against because of 
the dangers of post-operative voice difficulties due to tracheitis which follow 
irritations from such dissections and it was urged that small amounts of 
th}roid tissue be left on top of the trachea and along its sides as a protection 


to the trachea itself and recurrent laryngeal nerve. 

Pemberton contends that local aniesthesia is safer than general anesthesia 
in this type of work, because so many of these patients learn to employ the 
accessory respiratory muscles as respirator}'' difficulties increase and tliat a 
general anesthetic destroys the cooperative action of these accessory muscles. 
We cannot quite agree with Pemberton on this point, because we have ah\a}S 
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employed general anjesthesia in our work, and we have noticed no additional 
respiratory difficulties upon anesthetizing these patients, or at the beginning 
of these operations. 

The use of ethylene and oxygen anesthesia is especially recommended in 
thyroid surgery. The absence of mucus and the quiet respiration make it 



Fig s. — Primary mobilization of right superior pole. Right lobe and isthmus freed from trachea. Note 
substernal mass presenting into wound. Left lobe undisturbed. 


extremely safe, for any disturbance with respiration during an operation for 
goitre may be charged to the surgeon’s manipulation and not to the anassthetic. 

This excellent and valuable method of Pemberton’s has not been generally 
adopted and the writer, who has employed it for five years in his work and 
realizes full well its value, wishes to call attention to it and urge its more 
general adoption. 


THE EXPERIIMENTAL PRODUCTION OF ABSCESS 
OF THE LUNG + 

By Elliott C. Cutler, jM.D. 

AND 

S. A. SCIILUETER, M.D. 

OF Cleveland, Ohio 

FHOM TIIF HBORATORI OF SHROICAL REaFAIlCII, TIIF HKF^IDf HOSPITAL AND TIIF « FSTFHN RFSLHI L 

U\r\FUhIT\ SCHOOL OF MFDICINF 


Abscess of the lung is a general term applied to a ^icle variety of sup- 
purative conditions occurring within the lung. These conditions differ greatly 
in their mode of production, their morbid pathology and their response to 



Fig I — Segment of femoral vein tied at base and held open for the insertion of a piece of lead and the 

bacterial emulsion 


therap)L They enter into a common categoiy merely because they' occupy the 
same organ, and they' differ as widely as do comparable conditions within the 
liver, such as amoebic abscess and the abscess of an ascending pydephlebitis. 
Certainly' the post-pneumonic abscess, the hronchiectatic abscess, and the post- 
operative abscess of the lung have a quite dissimilar etiology'. All of these 
varieties undoubtedly' belong in one or the other of the two great jiathological 
divisions of pulmonary' supixiration, i.c., endobronchial and parenchymatous 
suppuration. feel, however, that f urther study' of this subject from the 

* Read before the American Surgical Association, May 26, 1926. 
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point of view of morbid pathology is less likel}'’ to give a full appreciation 
of the condition than an attempt at experimental reproduction. 

The studies reported here concern solely post-operative abscess of the 
lung. They form part of a general study of post-operative pulmonary com- 
plications and were undertaken in the hope that further proof might be 
found for the concept that a large proportion of such complications are due 
to embolism from the operative wound. We have - for ten years accepted 
the suggestion made in 1900 by ISfikulicz ^ that embolism might be the cause 
of certain so-called post-operative 
pneumonias. He was led to this asser- 
tion by the occurrence of such com- 
plications following operations under 
cocaine anesthesia. It is now gener- 
ally accepted that, in addition to mas- 
sive pulmonary embolism, certain of. 
the other pulmonaiy complications, 
such as pleurisy and pneumonia, may 
have a similar etiology. Could we 
prove that post-operative abscess of 
the lung resulted from the same 
mechanism, considerable weight would 
be added to the explanation of these 
most serious operative sequelae. More- 
over, such a simplification, by bring- 
ing many complications within the 
limits of a single mechanism would 
forcibly indicate the lines along which 
these undesirable sequelae might be 
avoided, since the blame for the complications would then rest squarely upon 
surgical technic and operative skill. 

We have been able to assemble from the literature 1908 cases of abscess 
of the lung. Of these 29.6 per cent, are post-operative, and 14.6 per cent., 
or approximately one-half, follow the operation of tonsillectomy. This fre- 
quency following tonsillectomy has resulted in the conception that abscess of 
the lung is a complication peculiar to this t3^pe of operation. Investigation 
does not substantiate this. The fact is that tonsillectomy is a very common 
operation and that abscess of the lung is a relatively infrequent post-operative 
complication. Il follows the operation of tonsillectomy no more frequentl}' 
than operations in any other septic field. 

The apparent frequency of abscess of the lung following tonsillectom}' 
was thought to be due to the special liabilit}'- in this operation to aspiration 
of infected buccal content. It has long been known that during every general 
anaesthetic mouth contents are aspirated into the lung,^’ “ and in the case of 
tonsillectomy, with the operative field close to the respiratory orifice, the dan- 
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Fig. 2 — Segment of vein in glass cannula filled 
with salt solution about to be forced into the 
jugular vein. 
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ger seemed too obvious. Moreover, the reports of such complications from 
operators working upon patients in the upright position ~ seemed to further 
justify this feeling. As a result of such reasoning, considerable investigative 
work has been done attempting to reproduce a similar pulmonary suppuration 
in animals,®’ Many kinds of bacteria, plugs of meat and foreign materials 
have been introduced into the lung by insufflation, by the bronchoscope and 
by various ingenious methods calculated to lead the infected material into the 
finer ramifications of the bronchial tree. So far as we can determine, no one 


has been able to repro- 

upon tonsillectomy when 
the operation is per- 
formed under local anaes- ’ 
thesia.^^’ Further, the 
clinical history is not that 
of an immediate post- 
op e r a t i v e pulmonary 

upset. In fact, t h e l e PIQ ^ — Rontgenogram of Dog Y 38 — Experiment I, five days after 
frequently occurs a embolism, a well-defined abscess cav.ty ,s present. 

period of normal convalescence until, at a j^eriod seven to fourteen days post- 
operative, preceded by or synchronous with pleuritic pains, the symptoms of 
pulmonary disease commence and gradually are intensified. In addition there 
is the evidence that the endobronchial apparatus is well adapted to a defense 
against infection. Inspired foreign bodies rarely result in true pulmonary 
suppuration, though there may occur endobronchial irritation, infection and 
subsequent dilatation of that part of the air passages lodging the foreign 
body.^" As further evidence of the great defensive mechanism within the 
bronchi, may we cite the following case : 


E. T., forty-three, complained of dysphagia. The diagnosis of carcinoma of the 
oesophagus was made by direct visualization December 4, 1924. He was treated by the 
implantation of radium seeds. At the patient's request, gastrostom}' was performed 
September 30, 1925. Jtlarch 18, 1926, the patient commenced regurgitating by mouth 
food given via the stomach catheter. This was accompanied by paroxysms of coughing. 
This condition continued until his death April 29, 192O. Autopsy showed complete stenosis 
of the oesophagus and a fistula between the oesophagus just below this point and the left 
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anirSdfTobr' i" "rt. 

It seems established m this case that for at least five weeks (lie ivuient 
had a communication between his stomach and his left lunir, and vet tli'n Inft 
lung was unaffected. “ 

We had long felt that evidence of this nature was sufficient to iustifv 
grave suspicion of the conception that aspiration was the cause of pulnioivir’v 
suppuration. Knowing of the failure of the experimental work in which 

attempts have been made 
to reproduce abscess of 
the lung by tbc instilla- 
tion of infected materials 
into the air passages, it 
occurred to us that po.st- 
operative abscess of the 
lung might well be of 
embolic origin as are 
many other post-opera- 
tive complications. 

Before attempting to 

ff _ „ produce abscess of the 

lung by the use of in- 
fected emboli and in 
order to free ourselves 
of criticism by those who 
still hold to the theory 
that aspiration gives rise 
to this condition, we per- 
formed a considerable 
number of experiments in which we placed infected materials with a broncho- 
scope into the finer ramifications of the bronchial tree. We used pieces of 
infected meat, infected tonsil, peanuts, etc. In no one of the seventeen 
attempts could we rejoroduce typical abscess of the lung. This was not 
surprising to us because other investigators had failed previously in simi- 
lar attempts. 

A Method for the Production of Abscess of the LungP — We then at- 
tempted the production of abscess of the lung by the instillation of septic 
emboli. Dogs were used in these experiments, and once the procedure became 
standardized we were able to produce abscesses in lOO per cent, of our ani- 
mals. During the early experiments we inserted into the jugular vein of the 
animals pieces of infected tonsil, infected meat, etc., and though we acbie\e(l 
some abscesses, it was frequently the result that an extensive pneumonitis o 
the lobe in which the embolism lodged was produced. This rapidly broke 
down and often perforated into the pleural cavity resulting in death. \Ve 
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Fig 6 — Rontgenogram of Dog Y 38 — Experiment I, eight days 
after embolism. The abscess in the left lower lobe is distinct. The 
lead fragment lies in a clear central zone. 
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felt tliat, though it was necessary to have the correct number and type of 
organisms present, it was equally necessary that some sort of local immunity 
he produced in the pul- 


monary tissue before the 
majority of the organ- 
isms were set free. It 
seemed to us simpler to 
set up a temporary arti- 
ficial barrier about the 
infected embolus than to 
raise beforehand the 
defense reaction in the 
pulmonary field. The 
procedure, which finally 
became standardized as 
the most satisfactory for 
the production of abscess 
of the lung, consisted in 



constructing an embolus 


of a segment of vein 
(Fig. i) which was filled 


Fig 7 — Left lower lobe removed from Dog Y 38 — Experiment I, 
sixteen days after embolism A small abscess is still present 


with a culture of the desired organisms. We excised a small segment of the 


femoral vein, ligated one end, filled this capsule with the organisms and added 



Fig 8 — Lungs removed at necropsy from Dog I (normal control) 
thirly-six hovirs after the intravenous injection of a clot infected 
with xurulent B. coh organisms. The left lower lobe is quite 
densely consolidated. 


a piece of lead filing 
coated with paraffin to 
render it inert. This bit 
of metal enabled us to 
recognize in immediate 
rontgenograms the site 
where the embolus lodged. 
After tying ofif the other 
end of this small capsule 
it was set free in the 
jugular or femoral vein 
(Fig. 2). In over sixty 
per cent, of our experi- 
ments the embolus lodged 
in the left lower lobe, 
due, we believe, to the 
straighter course of the 
vessel and the greater vol- 
ume of blood going to this 
lobe. This course was 
taken, therefore, for the 
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same reason that directs the lodgement of emboli in human cases ^vllere the 
majority go to the right lower lobe. 

The following experiment is typical of the series, and serves to illustrate 
the simplicity of the procedure : 

Protocol.-Expzriment I.-Dog Y 38, weight 12.1 kg., November :i, 1925 was given 
morphin, gr. Under ether anesthesia, a segment was removed from the right femoral 

vein, inoculated with cul- 
tures of Staphylococcus 
aureus, B. coli and pneumo- 
coccus, type II, and intro- 
duced into the left jugular 
vein. A rdntgenogram 
localized the foreign body 
in the left lower lobe. Fig 3. 

November 13, 1925. — 
According to the rdntgeno- 
gram there was beginning 
infiltration about the for- 
eign body. Fig. 4. The 
animal ate his food well. 

November 16, 1925.— A 
rdntgenogram of the chest 
showed a definite abscess 
cavity in the left lower lobe 
where a clear zone contain- 
ing the bit of lead appeared 
in the centre of the infil- 
trated area. Fig. 5. The 
animal ate only a small 
amount of food. 

November 19, 1925. — 
The abscess cavity in the 
left lower lobe was larger. The surrounding infiltration of the lung remained about 
the same, Fig. 6. 

November 27, 1925. — Subsequent rdntgenograms of the chest had shown a subsidence 
of the infiltration and the abscess cavity had decreased considerably in size. The left 
lower lobe was removed by operation. In the removed lobe an area of induration could 
be felt near the tip of the lobe. The overlying visceral pleura was considerably thickened. 
On section, thick indurated tissue rvas encountered within rvhicli a small abscess cavity 
was still present. Fig. 7. Microscopicall}q the lining of the cavity was composed chiefly 
of fibrous tissue. Considerable cell exudation was still present. 



Fig 9 — Rontgenogram of Dog II. fifty^four hours after the intra- 
venous injection of a clot infected with virulent B. coh organisms 
There is a beginning consolidation of the right lower lobe. 


Discussion . — By this method of freeing infected emboli into the venous 
circuit, we have been able to produce true abscess of the lung. .Such an 
abscess starts as a parenchymatous lesion. Its establishment depends un- 
doubtedly upon many factors. Under the circumstances imposed by us in 
our experiments, the type of organism present and the physical property of 
the covering of the embolus seem to be of some importance. We found that 
freeing a simple infected and uncovered clot into the venous circuit usualli 
resulted in a general pneumonitis rather than a walled-off aliscess. It would 
seem as if the covering of the venous segment permitted the establishment 
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of a walling-off process before the full effect of all the organisms in the cap- 
sule was produced. Or the influence of the venous segment as an organic 
foreign body may be of importance. Possibly this means tliat the actual 
physical make-up of any single infected embolus may play a dominant role 
as to whether abscess of the lung is or is not to result. It is conceivable that 
clots of variable structure and infectivity may be set free from the operative 
field. Those clots, in which the majority of the organisms are centrally 
located, and in which the 
clot has an unusually 
tough peripheral coat, 
should be more likely to 
cause an abscess. 

It would seem, how- 
ever, that such an ex- 
planation could appty to 
only a limited number of 
actual cases. This neces- 
sitated further studv con- 
cerning the mechanism 
by which local tissue 
immunity might be pro- 
duced. It was apparent 
that there must be pres- 
ent some factor which 
tended to keep the proc- 
ess well localized. Unless 
a clot was so constructed 
that it had a tough outer 
coat, that factor must deal with local tissue immunity. We felt that, if we 
could raise the local immunity of an animal by vaccination with an organ- 
ism to be used later in an infected thrombus, we might well establish a high 
local immunity which would restrain spreading of organisms from the local 
field, bring about an intense local resistance, and thus create an abscess. 
Moreover, as post-operative abscess of the lung occurs in cases already infected 
and thus already immunized, it would appear that such experiments would 
more nearly reduplicate what actuall}'- occurs in human cases. The following 
protocols of experimental and control animals demonstrate the proof of 
these contentions. 

Experwicntal Studies of the Role of Local Imimmity in the Production of 
Abscess of the Lung. — Four animals were comprised in each experiment. 
One animal was used as a normal control, one was immunized by injecting an 
avirulent strain of B. coli intravenously, one animal had small sterile emboli 
(starch granules) set free in the jugular vein in an attempt to see if non- 
infectious material would also create high local resistance, and the fourth 
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Fig. 10.— Rontgenogram of Dog II, seventy-two hours after the 
intravenous injection of a clot infected with virulent B. coli organisms. 
The right lower lobe is densely consolidated. 
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nninial was submitted to an abdominal operation (lateral intestinal anasto 
mosis) in an effort to sec Avbetlier such a procedure would bring about a 
definite general immune reaction sufficient to create local pulmonary resist- 
ance and thus wall off the subsequent pulmonary infection, ^^*c felt tint 
we covered the major possibilities for the establishment of a high local resist- 
ance in the lung with the normal control, the pre-operative aScptic emboliS 
control and the simple operative control animals. When these animals had 

been sufficiently pre- 
pared they were sub- 
mitted to embolism. 

The e m b o 1 u s was 
])repared as follows: A 
virulent strain t of B. 
coli was obtained, grown 
on an agar slant, and 
the culture washed off 
wdth salt solution and 
thoroughly shaken; 
blood was drawn under 
aseptic precautions, the 
suspension of B. coli at 
once added and the tube 
thoroughly shaken to en- 
sure equal mixing before 
clotting. The whole was 
then allowed to clot and 
eighteen hours later 
the clot was carefully 
divided into four equal 
parts and the clot slipped into the jugular vein of all four animals. Each 
fragment of clot was roughly 10 x 4 mm. in size. 

The experimental work dealing with this phase of the question is not 
sufficiently complete to permit us at this time to give final reports and full 
proof of our ideas regarding the role of local tissue immunity and the method 
of its production. We have, however, sufficient experimental evidence to 
strongly indicate that the establishment of such a local immunity plays a 
dominant part in the production of abscess of the lung using the method 
described above. 

Before reporting such experiments may we repeat the following facts; 
( I ) simple infected clots set free in the jugular vein of dogs usually give rise 
to a diffuse pneumonitis which w ill result in fatality or recovery, accoiding 

t Secured from Dr. B. Steinberg of the Department of Pathology, \yestcrn Reserve 
University. This organism was of sufficient virulence to kill a dog in six hours by the 
intraperitoneal injection of one washed agar slant mixed with gum tragacanth. 
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Fig. II — Lungs removed at necropsy from Dog II, seventy-two 
hours after the intravenous iniection of a clot infected with virulent B. 
coll organisms. The right lower lobe is densely consolidated. 
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to the virulence of the organism; (2) an infected embolus enclosed in a cap- 
sule (segment of vein) will result in an abscess of the lung. 


Protocol — Experiment A . — Dog I (normal control), weight 169 kg., !May 15, 1926, 
was given morphin, gr. Under novocain anaisthesia the left jugular vein was exposed, 
opened and the eighteen hour clot infected with the virulent B, coli organism was 
introduced. 

May 16, 1926. — Twenty-four hours after the injection of the clot the dog appeared 
ill and would not eat. The respiratory rate was so rapid that an X-ray plate of the chest 
could not be taken. It was . 


noticed that at times the dog 
would cough and bring up 
a frothy, bloody sputum. 
The rectal temxjerature was 

41.3° c. 

May 17, 1926. — The dog 
died thirty-six hours after 
the injection of the infected 
clot. 

Ncd op^y . — There w a s 
considerable cloudy hemor- 
ihagic fluid in the left pleural 
cavity. The lungs showed 
some congestion at the right 
lower base ; otherwdse the 
lobes on the right side w'ere 
air-contaim'ng and apparently 
normal. The left upper lobe 
shoAved some congestion. The 
left lower lobe w'as quite 
densely consolidated. Fig. 8. 
On section the cut surface of 
this lobe w'as of a deep red- 
dish color (red hepatization 
stage of pneumonia). 

Dog II (bacterial immu- 
nized control), weight 8 kg., 
May 15, 1926, was given 

morphin, gr. ) 4 . An attempt 
had been made to immunize 



Fig 12 — Lungs removed at necropsy from Dog III, ciglitecn 
hours after the intravenous injection of a clot infected with virulent B 
coll organisms The right lower lobe is consolidated The right upper 
and middle lobes and the left lower lobe shoiv some congestion 


this animal by injecting intravenously a platinum loopful of avirulent B. coli organisms 
suspended in 10 c.c. of salt solution. Three injections at intervals of two da.vs had been 
carried out ten days previously. The left jugular vein was e.xposcd under novocain aiucs- 
thesia, opened, and the eighteen hour clot infected Avith the virulent B. coli organism 
Avas introduced. 


Alay 16, 1926. — The dog ate most of his food and did not appear ill although his tem- 
perature AA'as 39.7° C. A rontgenogram of the chest shoAved normal lung fields. 

May 17, 1926. — The dog ate his food. The rectal temperature Avas 39.9° C. A rdntgeno- 
gram of the chest Avas taken in the morning. The lung fields appeared quite normal. 
Another rontgenogram of the chest Avas taken in the late afternoon and shoAved a begin- 
ning area of cloudiness in the right loAA'er lobe. Fig. 9. 

May 18, 1926.— When seen about 9 a.m. the dog Avas in extremis. The respiratory 
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rate was ver3' rapid and the rectal temperature was ao" C A 

just preceding death showed a dense cloudiness of the entire rigirt b'e^Tml 

caopsy. There was a slight amount of purulent hemorrhagic fluid in the r''^ 
pleural cavity. The left lung appeared normal. The right upper and middle lobes shoS 
some consesfon but were a,r-contm„i„g. The right lower lobe was tlensely consoli.l M 
and cut with res, stance, F,g. The cut surface of this lobe prcseulcd a deep rl.“ 
color. There was uo local, red abscess present. The animal had apparenllv est.ablishcd 
some degree of immunity which was. however, not siifhcient to prevent the diffuse loner 
lobe infection. It is interesting to note, however, that this animal, a smaller animal than 

the normal control, was able 
to withstand the infection 
for a greater period of time. 

Dog III (prc-operati\e 
aseptic embolic control), 
weight 10 kg., May 15, 1926. 
wms given morpliin, gr. Jd 
This animal had had three 
intravenous injections at in- 
tervals of two daj's of 10 c.c 
of starch solution ten da\s 
previously. Under novocain 
ana:sthesia the left jugular 
vein was c.\posed, opened, 
and the eighteen hour clot 
infected with the virulent B 
coli organism was introduced 
May 16, 1926. — The ani- 
mal died about eighteen 
hours follow'ing the injection 
Keoopsy . — There was a 
sliglit amount of cloudy 
hemorrhagic fluid in the right 
pleural cavity. The left 
lower lobe showed some con- 
gestion but otherw'ise the left 
lung was air-containing. The right upper and middle lobes showmd a moderate degree of 
congestion. The right low'cr lobe was densely consolidated and there was a slight amount 
of exudate on the visceral pleura. Fig. 12. On cut section the lobe showed numerous 
grayish patches, but a reddish color was predominant. 

Dog IV (simple operative control), weight 16.9 kg., Maj' iS, 1926, was given 
morphin, gr. This animal had been submitted to an abdominal operation (lateral 
intestinal anastomosis) two days previously. Under novocain amesthesia the left jugular 
vein was exposed, opened, and the eighteen hour clot infected with the virulent B. coli 
organism rvas introduced. 

May 16, 1926. — The dog appeared somewdiat ill but ate part of his food. The rectal 
temperature was 40.5° C. A rontgenogram of the chest showed an indefinite area of 
cloudiness in the left lower lobe. 

Maji^ 17, 1926. — The animal ate a part of his food. The respiratorj' rate w’as definite j 
increased and it was noticed that the dog coughed occasionally. The rectal temperature 
w'as 40.7° C. A rontgenogram of the chest show^ed a definite area of mottled cloudiness 
in the left low^er lobe. Fig. 13. A rontgenogram taken late in the afternoon showe an 

even greater area of cloudiness in the left lower lobe. 

May 18, 1926.— The animal continued ill but ate some food. The rectal temperature 
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Fig 13 — Rontgenogram of Dog IV, forty-eight hours after the 
intravenous injection of a ctot infected with virulent B. coli organisms. 
The left lower lobe shows a diffuse cloudiness 
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May 19, 1926.— Tlie animal’s general condition seemed impro\ed. Tiie rectal tom 
perature was 40° C. A rontgenogram of the chest showed the area of cloudiness in i 1 h- 
left lower lung to he less dense but there were numerous areas of lessened densite sue 
gestive of abscess formation, Fig. 15 It was decided to remove the left 1 cm cr lobe 
by operation. At operation numeious friable adhesions plastered the left lower lobe to 
the lateral chest wall and to the adjoining upper lobe. These were easily broken down 
and the lobe was removed. The removed lobe was consolidated throughout except for 

a small area near the tip 
w h i c h was air-containiiu; 
The lobe was of a dark red 
color and presented numer- 
ous areas of grayish exudate 
on the visceral pleura beneath 
which areas of softening 
could be felt Near the hiliis 
of the lobe there were se\- 
eral areas of broken down 
lung tissue, Fig. 16. The 
lobe was sectioned and sc\- 
cral small abscesses were 
encountered containing thick 
W'hitish pus Near the hilits 
of the lobe a fairlj large 
abscess cavitj was encoun- 
tered approximately i cm by 
3 cm , Fig. 17. 

Discussion . — T h e 
til:)ove experiment demon- 
strates facts that have 
been corroborated repeat- 
edly in this laboratory. 

Tig 16 — Left lower lobe removed at operation from Dog IV, t ii- first nlnce viril- 
ninety-six hours after the intravenous injection of a clot infected with r‘ ’ 

virulent B coli organisms The lobe is quite solid and numerous 1 ^ pints SPt 

areas of exudate present on the visceral pleura beneath which are lent iiiicctcu l 1 o o 

areas of softening f j-CC ill the VCllOUS cirCUit 

result in fatal pneumonitis. Histological examination shows a process identi- 
cal with true lobar pneumonia. In the second place, immunization with aviru- 
lent organisms or hy previously operating upon the animal in a field where 
organisms are already present (the intestines) yields a varying degree of 
protection. Both Dog II (bacterial immunized control) and Dog IV (opera- 
tive control) outlived Dog I (the normal control animal). Aseptic emboli 
seem to instigate insufficient immunity to affect the outcome (Dog III). ^ I« 
this particular experiment, the normal control animal (Dog I) survived eigi- 
teen hours, the bacterial immunized control animal (Dog II) survive 
seventy-two hours and the operative control animal (Dog IV) was apparent y 
recovering when lobectomy was performed. Abscess of the lung resu te ) 
in Dog I\h We feel that tliis indicates that abscess results when nnmiini ) 
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THE OCCURRENCE AND IVIANAGEMENT OF 
GASTROJEJUNAL ULCER- 
By Donald C. Balfour, M.D. 

OF Rochester, Minn. 

Recurrence of ulceration may follow any operation for peptic ulcer 
including partial gastrectomy. Many factors are worthy of consideration as 
the cause of these recurrences, but in the individual case it is seldom that such 
possible causes can be established. It is, however, becoming increasingly 
apparent that a certain type of individual, the Itypertonic, is particularly prone 
to recurrence of ulceration. The tendency of such recurrent lesions to localize 
at, or near, the site of a gastro-enterostomy is well known, and their clinical 
recognition is one of the outstanding advances in diagnosis in recent years. 
The diagnosis of these gastro-jejunal ulcers by rontgen-ray is not as positive 
as it is of other lesions of the stomach or duodenum, and a negative report is 
of relatively minor value in a case with a clear-cut clinical history. The course 
of gastrojejunal ulcer is more definitely progressive (particularly in the dis- 
ability of the patient) than that of a primary ulcer and it is subject to the same 
complications, except that malignant degeneration has not been reported. The 
treatment of gastrojejunal ulcer is surgical, and it is this phase of the subject 
I wish to discuss. 

This presentation is based on a series of 270 cases of gastrojejunal ulcer 
operated on in the clinic. In 139 of these the original operation for ulcer had 
been performed in the clinic, and in 131 it had been performed elsewhere. 
Gastro-enterostomy has been performed for peptic ulcer more than 8600 times 
in the clinic, so that the total percentage of gastrojejunal ulcers is 1.6. This 
percentage is approximately the same as that reported from many of the larger 
clinics, particularly those of Moynihan, Sherren, and Walton. The average 
age of the patients with gastrojejunal ulcer was forty-two, the oldest being 
seventy-four, and the youngest fifteen. 

The incidence of males and females is interesting, since it is a fact that 
gastrojejunal ulcer occurs rarely in women. In this series there were 248 
males and twenty-two females, a ratio of 10 to i, while the ratio of primary 
peptic ulcer encountered in men and women is 3.5 to i. 

Again it is shown that the likelihood of gastrojejunal ulcer following gas- 
tro-enterostomy for duodenal ulcer is considerably greater than following 
gastro-enterostomy for gastric ulcer. Because of incomplete information as to 
those patients operated on elsewhere, we can only judge the relative liabilit}’ 
by our own cases. Of those cases in which gastro-enterostom}' was performed 
at the clinic, gastrojejunal ulcer followed an operation for duodenal ulcer 
in 130 and followed operation for gastric ulcer in only nine. While this ratio 
is 15 to I, the ratio between the number of cases in which gastro-enterostomy 

* Read before the American Surgical Association, Alay 24, 1926. 
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was performed for duodenal ulcer and those in which it was performed for 
gastric ulcer is 7 to i. ‘ 

The acid values of the gastric contents in cases of gastrojcjunal ulcer as 
compaied to the acid values before gastro-enteroslomy are usuallr buj 
always, of significance. In 40 per cent, of this series of cases of gastroiejunal 
ulcer the free hydrochloric acid was either increased or very slightly reduced 
by the gastro-enterostomy ; but in 40 per cent, there was a marked reduction 
and m 20 per cent, the free hydrochloric acid wa.". reduced to zero. The fact 
that there was no free hydrochloric acid in one-fifth of the cases of gastro- 

j e j unal ulcer in 
which repeated and 
fractional examina- 
tions of the gastric 
contents were made, 
disproves the 
assumption that 
achlorhydria follow- 
ing the p r i in a r y 
operation affords 
protection against 
later ulceration. 

Perforation, 
either chronic, sub- 
acute or acute, char- 
acterizes all gastro- 
jejunal ulcers and 
involves first in fre- 
quency the mesocolon 
and adjacent perito- 
neal folds, next the 
colon, and thirdly the 
abdominal wall. 

The average length of time between the operation for the primary ulcer 
and that for the gastrojejunal ulcer Avas four and a half years in this series. 
In 56.7 per cent, of the cases symptoms suggestive of recurrence appeared 
within the first year. There were, however, a number of cases in which symp- 
toms did not recur for a considerably longer period, in one instance about 
twelve years. Such long periods before the recurrence are exceptional. 

The indications for management are clear. Experience^ emphaticalh 
teaches that Avhen the symptoms are those of recurring ulceration, when tiie 
rdntgenogram is positive, and when relief of symptoms cannot be prompt \ 
attained and maintained by medical treatment, early’^ operation is the safest an 

most satisfactor}^ method of management. 

The conditions found at exploration will determine the best procedure to 
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jejunvtirv^ 

-Illustrating how inflammation of the surrounding structures may 
obscure a gastrojejunal ulcer. 
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be followed. It may always be assumed that a well-placed anastomosis has 
brought about the healing of a duodenal ulcer. If such healing has taken place 
without producing any obstruction at the pylorus, and if examination of the 
duodenum and pyloric end of the stomach seems to show that it will maintain 
adequate drainage of the stomach, the simplest and most rational procedure to 
employ is the disconnection of the anastomosis and the excision of the gastro- 
jejunal ulcer. When such an operation can be performed, it must be looked on 
as the operation of choice, and it has the very great merit of its conservatism. 
The patient should, in his habits of living following operation, endeavor to 
prevent possible reac- 
tivation of the ulcer, 
and if such reactiva- 
tion should occur, he 
should be informed of 
the advisabilit}^ of rad- 
ical operation. 

It is m ore often 
t r u e, however, that 
although the original 
ulcer has healed, it has 
healed with such ex- 
tensive scarring, or so 
m u c h deformity has 
resulted from previous 
operations on the py- 
lorus that the latter is 
incapable of carrying 
on its normal func- 
tion, and an operation 
as simple as the disconnection of the anastomosis is, therefore, unwise. When 
this simple operation can not be performed the operation of election, from the 
standpoint of immediate and late results, is the disconnection of the anas- 
tomosis with excision of the ulcer and partial gastrectomy. 

When either the simple or more radical operation is contraindicated, one 
of the many other procedures may be substituted. Of such procedures the 
first in merit is the disconnection of the anastomosis, excision of the ulcer, 
and an operation at the pylorus to provide for adequate drainage. \\ hen 
satisfactory drainage has been secured the results have been often completel}" 
satisfactory, but they are also uncertain; and in my opinion the indications 
for this procedure are becoming less and less frequent. An important point 
in the technic of such operations, whether the}'’ be of the p3doroplast}' t3'pe or 
whether a Billroth I (removing only a small part of the p3Joric end of the 
stomach), is to fix the reconstructed pyloric outlet to the right of the median 
line b3' a stay suture between the anterior wall of the stomach and the round 
ligament of the liver, as suggested by W. J. Mayo. 

18 273 


Trans vei-se 
mesocolon 



lUtPooterioi' 


Fig 2 — Method of freeing the mesocolon from its attachments 
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Fig 3 -Application of clamps to stomach and jejunum on each side of 
fiG 3 rtppii- the anastomotic ulcer 


Other procedures which are more rarely performed because of their un- 
certain results, and only under most unusual circmnstances, are: (i) excision 
of the ulcer and a plastic operation on the gastro-enteric stoma when the ulcer 
is small and the stoma large, well situated, and free from mesocolic attach- 
ments ; (2) a second gastro-enterostoniy when technical difficulties apparentl) 

prohiijit mobilization 
of the anastomosis; 

(2) the disconnection 
of the anastomosis 
with excision of the 
ulcer and a second 
gastro-enterostomy in 
cases in w h i c h the 
original gastro-enteric 
stoma is so small or so 
placed that it is quite 
incapable of function- 
ing; (4) partial gas- 
tric exclusion after the 
method of Devine, 
when the gastro- 
enteric anastomosis 

...ms caoable o£ carrying on function, and (5) jejunostomy as recommended 
^•1 All these nrocedures are uncertain in their lesults and are 
only Tb” co"nsidered when other methods are cont.aind.cated. It can safeb 

be said, therefore, that 
with the exception of 
the simple disconnec- 
tion of the anasto- 
mosis the best surgical 
treatment for gastro- 
jejunal ulcer is partial 
gastrectomy and that 
the various operations 
which have been de- 
scribed are to be 
emploji^ed only when 
there are definite con- 
traindications to resec- ^ _E.cis.on of gasl^ojejimal cuff containing Uie ulcer 

tion of the stomach. r-r • ra Unve nerformed partial gastrec- 

Up to April. 19-6, at the Mayo O-cj ^ death in 

tomy for uncomplicated gastrojejunal ulcer m 

three, a mortality rate of 3.37 operation, the condition of 

in view of the frequently formidable nature ra^ The most 

the patient, and the excellent results winch follow P 
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examination of the stomach should be most thorough in order to exclude the 

presence of a gastric ulcer at a higher point than the line on which the stoninch 

wll be resected. The colon and the great omentum arc then mobilized :md 

the gastro-enteric anastomosis brought into view. The anastomosis is t'licn 

inspected for ulceration or for signs of irritation. These can usually he iiu- 

mediately detected and are most commonly seen in the anterior aspect of the 

anastomosis. In the majority of cases the site of the inflammatory process 

is at either the proximal or the distal extremity of the anastomosis. The 

. j — - / mesocolon is invaria- 

j involved in tin’s 

:m§ec?tion. irx d^ocLeiiu.m f // inflammati _ 

^ ^ /■ 

( V iAJmW.A thicken- 

1 ’"S ^mesocolmi 

-n\'' ■ completely ol)- 

^ ' ^•) The separation of 

Ihe anastomosis and 

ii nicer are ' verv much 

t WXMm W 

JI ( J I 1 anastomosis can he 

^ ' iicteristicjin'y o^f l!i c 

Fig. 6. — Application of clamps for resection of stomach. perforating ty])". tllC 

base of the lesion often being found in the surrounding fat of the mesocolon 
or gastrocolic omentum, the mesentery'^ of the jejunum, or the wall of the 
colon. A very useful method wdiich applies apparently, to all cases, particu- 
larly^ to the more difficult ones, is to expose the posterior wall of the stomach 
at some point near the anastomosis and by' finger dissection to free the 
posterior wall of the stomach from its mesocolic attachments, this makes 
it more feasible to lift the mesocolon from the stomach anteriorly by blunt 
dissection until the edge of the mesocolon can be dissected Iw knife from its 
attachment (usually' the anastomosis) (Fig. 2). After the mesocolon has 
been separated from the stomach, the segment of stomach is drawn down 
through the opening in the mesocolon and a rubber covered clamp ))lacc( 
across this segment of stomach 4 or 5 cm. from the site of the anastomosis. 
Likew'ise, the jejunum having been mobilized by' the above dissection, a 






Fig. 6. — Application of clamps for resection of stomach. 
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rubber-covered clamp is placed across its two Iim])s and a gauze pack ])laced 
behind the anastomosis (Fig. 3). 

A very useful way of demonstrating the exact site and size of the ulcera- 
tion is to divide the stomach 2.5 cm. from the ana.stomo.sis. The resulting 
cuff of stomach can then he turned hack upon itself and the whole line of the 
anastomosis is seen before it is damaged. 1 f the ulcer is in the suture line or 
close to it, either in the stomach or the jejunum, the anastomosis with the cufi 
of the stomach attached to it can he exci.sed, the ulcer being excised with this 


cud' ( Mg. 4). If the 
ulcer is in the jeju- 
num at some distance 
from the anastomosis 
it is iK)t necessary to 
e.xcise it, since heal- 
ing a])parently takes 
place ])rom])tly when 
t h e anastomosis is 
disconnected, and if 
the new union is 
made <listal to the 
lesion. 'I'hc defect in 
the jejunum is then 
closed in a trans- 
\erse direction with 
chromic gut. As a 
matter of conveni- 
ence the o])ening in 
the stomach is closed 
with a running suture 
of chromic catgut 
and the stomach is 
resected in the usual 
way (I'ig. 5). It is 
important in the re- 
section to avoid extensively scarred areas of the duodenum by beginning the 
resection sufliciently far above the jndorus for the pyloric stumj) to he easily 
closed h)- Fhe stomach is then mobilized ))y a division of the gastro- 

colic and the gastrohei)atic omentum to a j)oint high enough to j^ermit of the 
removal of a suniciently large ])ortion of the stomach. A rubber-covered 
clamp is then placed across the stomach, parallel to the longitudinal axis of 
the hud\ , 2.5 cm. above the site of the division. It is an im])ortant feature 
at this stage to place the clamj) lightly enough not to injure the mucosa. 1 
have had one case in which I am convinced that clamp caused enough damage 
to the mucosa to prevent healing, and a large ulcer formed which suhsc- 
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Pu. 7 — Completion of posterior end-to-sulc .maslornosis 
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quently perforated against the diaphragm and necessitated an operation for 
the removal of this recurring ulcer. 

If the resection is not too extensive and the remaining segment of the 
stomach is not fixed by adhesions, a posterior end-to-side anastomosis is prol)- 
ably the operation of choice (Fig. 7). It is frequently found difficult, how- 
ever, to arrange a posterior anastomosis properly below the mesocolic openimr, 
and in those cases of great technical difficulty, characterized by extensive 
adhesions, it is safer to make an end-to-side anastomosis in front of the colon 

adding to this an 
e n t e r 0 - anastomosis 
between the loops of 
jejunum (Fig. 8). 
Our post-operative 
observations in these 
cases demonstrate 
that the results of 
this operation are 
just as satisfactory 
as those that follow 
a posterior end-to- 
side anastomosis, and 
the anterior anasto- 
mosis will at times 
obviate very difficult 
situations. It is of 
first importance in 
the post-operative 
care of these cases to 
maintain the gastro- 
intestinal tract as 
near absolute rest as 
possible for four or 
five days following 

Fig 8. — Anterior end-to-side anastomosis Operation and 

particular attention being directed to the control of retention by lavage. 

I have recently modified the procedure just described by mobilizing the 
anastomosis and the jejunal loop above the opening in the mesocolon, begin- 
ning the resection at the pyloric end of the stomach before the anastomosis 
is disconnected and carrying the division of the gastrocolic and gastrobepatic 
omenta above the anastomosis. This method provides a very excellent expos 
lire of the entire anastomosis, and the excision of the anastomotic ring an 
the lesion can be carried out with very great precision. 

In cases of complicated gastrojejunal ulcer the management of gastro 
jejunocolic fistula presents the greatest difficulties, and since this complication 
adds materially to the risk of the operation, every precaution must be ta 'en 
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I have intended to emphasize in this paper three points : ( i ) that the inci- 
dence of gastrojejunal ulcer following properly performed gastro-entcrostomy 
in well selected cases is 2 per cent.; (2) that when such recurring ulceration 
has developed, secondary operation should be carried out without delay, and 
(3) that the operation of choice, provided the ulcer in the duodenum is com- 
pletely healed and no obstruction has resulted, is the disconnection of the 
anastomosis; and if this is not advisable, partial gastrectomy promises the 
best prospect of cure, and any other procedures must be looked on as ineffec- 
tive substitutes. 
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sibility of retention of intestinal contents in the segment of bowel above the 
gastro-enterostomy. 

The fourth patient was a physician, aged thirty-four, with an active penetratins; 
ulcer on the anterior wall of the duodenum. The ulcer rras destroyed by a cautery and 
the defect closed by a layer of sutures. The harrowing of the pylorus seemed to make 
a gastro-enterostomy advisable. On delivering the omentum, the whole of the back' of 
the stomach came into view covered only by one leaf of the omentum. Investigation 
showed the ascending colon in normal position. The transverse colon, however, lay 
closely applied to the vertebral column and quite fixed. In this case, an anterior colic 
posterior gastro-enterostomy was performed, but an entero-enterostomy was not added, 
though the operation was not a no-loop one. The spot employed for anastomosis was 
about six inches from the duodeno-jejunal junction, the gut being applied obliquely to 
the posterior stomach wall. In this case, the jejunum seemed to lie quite straight at the 
point of anastomosis and not to be angulated on either side of it. After operation the 
patient made a conspicuously good recovery, but I was worried for a number of days 
thereafter because of the omission of the entero-anastomosis. After operation, the X-ray 
plates in this case were reviewed and found to give some evidence of the short mesocolon. 
The plates taken with the patient in a horizontal position after a bismuth enema showed 
the transverse colon lying rather high and straighter than one would expect. Plates 
taken after the bismuth meal with the patient standing showed a moderately ptosed 
stomach. The colon, which was moderately outlined in gas, lay above the lesser curva- 
ture of the stomach instead of looping downward below the greater curvature of the 
stomach as one might expect. 

Each of these patients has done well following operation. There has been 
no suggestion of vicious circle in any of the four and the patient in whom 
no entero-anastomosis was made has done quite as well as the others. Never- 
theless, I feel that the entero-anastomosis is an added security when a long 
loop has to be used. When one encounters a case of very short transverse 
mesocolon, it will probably not be discovered until the work on the stomach 
has been completed. Then when the omentum is lifted up with the expec- 
tation of drawing the transverse colon immediately into the wound, one sees 
instead the large expanse of the posterior wall of the stomach covered only by 
a single leaf of the omentum. Posterior or anterior operation can easily be 
done. The posterior one would seem to be more desirable, especially if the 
omentum is of considerable size. But whether posterior or anterior operation 
is employed, a short loop of small bowel would seem undesirable because of 
the possibility of its being compressed by the descending colon. The question 
of whether the entero-anastomosis should be added may seem a debatable one. 
We have always added it in carcinoma cases where an anterior gastro- 
enterostomy had to be made high on the stomach wall. The entero- 
anastomosis, whether by suture or Murphy button adds very little to the 
length of operation and may be the means of sparing the patient a 

second operation. . 

In one of the above cases a short transverse mesocolon was associated 
with a partial rotation of the colon. In the others no associated anatomica 
abnormalities were encountered. 
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(a) We find that there are 1241 cases of chronic appendicitis operated o„ 
with no deaths. Someone has said of this group of cases that there were 
only two kinds of appendicitis : acute appendicitis and appendicitis for revcmie 
only. In my opinion, this statement contains more of wit than of wisdom 
If there is such a diseased entity as an acute inflammatory process in the 
appendix, then there must be such a condition in which the acute process has 
become chronic, else, how would you classify that large group of cases that 
have had a definite inflammatory outbreak', the acute attack subsides hut the 
patient never completel}' recovers until the ' so-called interval operation is 
done, demonstrating an appendix that -shows all of the earmarks of an 
inflammatory process that was once acute but is now more or less chronic. 
It seems to me just as logical to find a chronic inflammatory process in the 
appendix as it is to find it in the gall-bladder, pancreas or elsewhere. Call it 
by whatever name 3^11 will, all of 3mu know precisely what I am talking about. 

Of course, we do not expect mortality in this group of cases. When mor- 
tality does occur, it is the mortality of some unforseen and unforseeahle 
calami t3^ 

In a series of cases of this number some of them will be found to tax one’s 
surgical skill greatl3\ In the average case the operation is extremel}'^ simple ; 
in large stout people with the appendix deeply placed and inaccessible, the 
story may be quite different. 

(b) Consider the acute cases. B}" the word acute we mean exactly what 
the term implies. Only the cases are here included that showed definite, 
unmistakable evidence of an acute inflammatory disease. 

In this group is included ever}’ acute case up to the point of rupture. 
When the appendix was ruptured, the case was included in the group of 
localized appendiceal abscess or in the group of acute diffuse peritonitis. 
In most cases of the acute group there were gangrenous patches varying in 
degree, present in the appendix. In this group there were 688 cases with one 
death; a mortalit}’ of 0.15. 

(c) There were 570 cases of gangrenous ruptured appendices in which 
the inflammatoi'}’ process had become clear!}’ localized. In this group there 
were four deaths; a mortality of 0.7. You will readily understand that in a 
group of localized appendix abscess cases of this number one would very 
nearly run the gamut of intraperitoneal suppuration. The abscess cavity 
would vary in size from that of a hickory nut to one that would extend from 
the cul-de-sac of Douglas to the kidney fossa and above, reaching at times into 
the left lower quadrant of the abdomen, I was quite surprised to find that in 
this group of cases there were only four deaths. 

(d) There were 85 cases of acute diffuse peritonitis seen for the^ first 
time in this stage of the disease in which the operation was done immediatel} 
that the diagnosis was made. There were seven deaths in the 85 cases, or 
a mortality of 8.2. Later on we will have more to say about the management 
of the cases in this group, for on their management hinges in large part, the 
question of the mortality rate. 
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(e) This is a small group of nine cases in which the patients were in 
extremis from long-continued su])])uration. They have been separated lor 
the reason that they were the only cases in the suppurative group in which 
the a])j)endix was not removed, and drainage was instituted under local ames- 
thesia. One of the points of interest in this small grou]> is whether or not 
there was any relationshij) between the death rate of three deaths in the nine 
cases and the fact that the a])])endix was not removed. 

It is significant that these nine cases are the only ones in the entire series 
in which the ap])endix was not removed. 

We have then a total from the first grouping of 2593 cases with 15 deaths, 
or a mortality of a hit over of i per cent. 

Next we will consifler grouj? 2. 



Xo. cases 

Xo. de.atlis 

Mortality 

Acute appendicitis 

. 688 

1 


Gangrenous, ruptured, localized abscess 

• .S 70 

4 


Acute diffuse peritonitis 

. S5 

7 


Cases in extremis, abscess drained, ap 

13-13 

12 

0.8 

. pendix not removed 

9 

3 



J352 

15 

i.i 


The principal jDoint in this group is that the so-called chronic or interval 
cases have been omitted from consideration. 

We find that there were 688 acute cases with one death ; 570 gangrenous 
ruiJtured a]ipendices with localized abscess, with four deaths; 85 cases of 
diffuse peritonitis with seven deaths; or a total of 1343 cases, exclusive of 
the chronic group, with 12 deaths, or a mortalit}' of 8/10 of 1 ])cr cent, d'o 
the 1343 cases we add the small group of nine cases with three deaths, making 
a total for this entire grou]) of 1352 ca.scs with 15 deaths, or a mortality of i.i. 

We will now consider grouji 3 in a study of the mortality rate. 

Xo. cases Xo. iJcatlis Mortality 

Ganprcnou.s, ruptured, localized absce.ss . . 570 4 

Acute diffuse peritonitis 85 

655 

Cases iu extremis, abscess drained, ap- 
pendix not removed 9 

664 14 2.1 

^ on will see at once that lioth the chronic and the acute cases have been 
eliminated from consideration. This leaves for our sttidv only the cases 
complicated by the gross apjiearance of pus. 

^^T have 570 gangrenous, ruptured ap])cndiccs with abscess, with fotir 
deaths; 85 acute diiTusc jteritonitis cases with seven deaths; making a total of 
<155 cases with n deaths, or a mortality of 1.7. .Adding the small group of 
nine cases that were in extremis, makes a total of 664 cases with 14 deaths, or 
a mortality of 2.1. A study of the fourth group is as follows: 

285 


II 1.7 

3 



Le grand guerry 


, No. cases No. deaths Mortality 

Gangrenous, ruptured, localized abscess . . 570 4 0 “ 

Acute diffuse peritonitis 85 7 8-’ 

Acute diffuse peritonitis, deferred operation. 123 2 16 

There is one series of cases in this grouping to which especial attention is 
directed and the group is presented with that purpose in view. I refer to the 
series of 123 cases of acute diffuse peritonitis in which operation was deferred 
My view is that on the handling of these cases the question of the mortality 
rate largely rests. The whole question of mortality naturally hinges on the 
cases seen for the first time on the third or fourth day of the attack, cases 
with acute spreading infection. It must surely have been genuine insight on 
the part of Ochsner, who laid bare the principle that one of the chief factors 
in the dissemination of the peritoneal infection was the vermicular movement 
of the small intestine. Since in acute appendicitis with peritonitis, there is 
a constant regurgitation of the contents of the small intestine into the stomach, 
due to the closure of the inflamed ileocsecal valve, the practice of gastric 
lavage, which empties not only the stomach, but the small intestine as well, 
has its foundation in a rational conception of the diseased process. The basic 
principle of this treatment is that we thereby secure a condition, approximately 
at least, of physiologic rest to the inflamed area, which gives Nature the chance 
she has been seeking to complete the localization of the infection. Let me 
emphasize particularly the point that none of these patients were operated on 
immediately ; they were all treated as outlined by Ochsner. With two e.xcep- 
tions, all were safely operated on at a later date ; and in each case a gangrenous 
or ruptured appendix, with pus, was demonstrated at operation. 

Contrast 85 cases of acute diflfuse peritonitis operated at once with seven 
deaths, or a mortality of 8.2, with 123 cases of acute diffuse peritonitis in 
which operation was deferred, with two deaths, or a mortality of 1.6. Occa- 
sionally the Ochsner method has been supplemented by simple incision and 
drainage under local anaesthesia, to relieve absorption from pus under tension. 

These 123 cases in the statistics are included in the group of 57 ? localized 
appendiceal abscesses ; likewise the two deaths which occurred previous to 
operation are included in the four deaths in the same series. These cases 
have been separated for the purpose of illustrating the difference between the 
mortality when the cases of acute diffuse peritonitis were operated on imme- 
diately and when operation was deferred. Finally we will consider group 5 - 


No. cases 

No. deaths 

Mortality 

Chronic appendicitis 

1241 

0 

0 

Acute appendicitis 

688 

I 

O.IS 

Gangrenous, ruptured, localized abscess . 

570 

4 

0.7 

Acute diffuse peritonitis 

Cases in extremis, abscess drained, ap- 

85 

7 

S.2 

pendix not removed 

Appendix removed in the course of other 

9 

3 

33-33 

operations 

366 

I 

0.27 


2959 

16 

0.54 
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In this group have been added 366 cases in which the ajipendix was 
removed in the course of other operations. Many times the appendix has 
been removed during the course of other operations, but there have only l)een 
included in these 366 cases those appendices in which evidence of inflamma- 
tory disease was unmistakable. 

The group has this 1 )earing on our stud}’; it shows to what extent the 
removal of the appendix during the course of other operations increases the 
surgical risk. This group is a resume of the entire work; it represents not 
only the best, but all that I have been able to accomplish in this field of 
endeavor. It also shows that the mortality over all in 2959 cases is repre- 
sented' by 16 deaths, or a mortality of 0.54. 

In 1909, at the request of the late Dr. John Munroe, of Boston, I pre- 
sented a paper on appendicitis, before the American Medical Association, in 
which I took substantially the same position then that I am taking to-day as 
regards the management of the cases of acute apjiendicitis complicated by the 
presence of diffuse peritonitis. I am more firmly established to-day than 
ever before, in the belief that the secret of the mortality lies in the deferred 
operation as applicable to this particular group of cases. 

We must ever keep clear!}' in mind that in these cases we are handling 
appendicitis plus the consequent peritonitis. 

If the thing for which contention is made is really a principle that should 
underlie the management of such conditions, then there should be a broader 
field of apjflication than simply in relation to this type of appendicitis, d'he 
principle of deferred operation, broadly speaking, must be applicable in 
greater or less degree to the whole field of emergency surgery. This principle 
should underlie our management of the cases of acute infections of the gall- 
bladder, duodenal ulcer, ectopic pregnancy, and I would go to the point of 
saying, in the presence of known jjenetrating, perforating wounds of the 
abdomen, it is a mistake to operate on every case immediately they are seen. 
Some years ago I published a paper on penetrating gunshot wounds of the 
abdomen in which there were reported 27 cases with a mortality of 10 per 
cent. I am perfectly convinced that a number of these cases were saved by 
deliberately taking the necessary time to improve the patients’ general con- 
dition before operating. 

You cannot formulate a rule that will fit all cases, when one tries to do so, 
one becomes mentally stalemated. The heart of the surgical problem is to 
grasp the principle so clearly that the method adopted will best serve the needs 
of the individual case. 

I have tried to be frank, explicit and, without controversy, in seeking to 
establish a certain basic principle of surgical practice, for surely out of the 
morass of medical mysticism there must be in front of us somewhere, a 
straight path of solid ground 07 i which we might walk safely. 



THE OPERATIVE TREATMENT OF THENAR PARALYSIS* 

By Henry H. M. Lyle, M.D, 

OF New York, N. Y. 


The purpose of this paper is to call attention to certain operations which 
are valuable in the treatment of thenar paralysis. We assume that nerve suture 
has been tried or that it is impracticable. 

One of the difficult problems of reconstructive surgery has been to devise 
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-Extensor brevis pollicis exposed and cut away. . iff 

-Fle.xor longus pollicis sheath opened, outer half freed and sutured into external surlace o 


Fig. I.- 
Fig. 2- 

first phalanx of thumb. _ , . ... ... _• „f 

Fig. 3 . — Completed operation. The cut external brevis pollicis which is interted into 
base of first phalanx is passed through the subcutaneous tissue of the thenar emminence to distal m g 
of annular ligament, under the ligament and attached to the tendon of the flexor carpi radialis. 


a suitable tendon transplantation to replace the intrinsic thumb muscles. T he 
functional loss of these muscles makes the thumb useless and destroys o\cr 
75 per cent, of the efficiency of the hand. In thenar jiaralysis the tliumb falls 
back into the same plane as the other fingers and cannot be opposed. 

Stiles, in 1922, stated that no satisfactoiy tendon transplant had been 
devised to replace the intrinsic thumb mu scles and advised an arthrodesis 0 

* Read before the American Surgical Association, May 24, 1926. 
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HENRY H. M. LYLE 


of the fingers and the intrinsic muscles of the thumh, transplanted the nalniaris 
longns into the extensor longus pollicis. Tlie tendon of the palinaris was 
passed through a pulley at the pisiform bone and then through the subcutaneous 
tissue to the long extensor tendon of the thumb. The pulley was made out 
of a free tendon graft obtained from the extensor tendon of the toe. Thi.s 
gives an oblique pull somewhat similar to Cook’s operation and like it a good 
power of opposition. 

In those cases where the thumb assumes the flexed position when opposed 



Fig, 5. — Before operation. Paralysis of the intrinsic muscles of the hand. Duration thirteen years. 
Note the thenar and hypothenar atrophy, absence of thenar crease, flat palm and the position ot tne 
thumb which lies in the same plane as the other fingers. Compare with normal hand. 


to the fingers from lack of power of extension, the tendon which is to give 
the opposition to the thumb can be attached to the tendon of the tendon extensor 
longus pollicis at the metacarpo-phalangeal joint. The thumb will then properl} 
oppose the finger. 

The writer has employed both Steindler’s and Ney s operations and 
obtained very satisfactory results. 

The resulting pincer action of the thumb, though strong enough for ordin 
ary use is not quite powerful enough in some cases. In an effort to impro\e 
this essential action we have tried to combine the advantage of Steindlers 
flexor plasty with the good points of Ney’s operation. 
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The operation consist of two steps— i. The extensor-flexor plasty (Nevl • 
2. The flexor plasty (Steincller) (Figs. 3, 4, 5, 6 , 7 and 8). ^ ’ 

1. An incision is made over the e.\- 
tensor brevis pollicis extending from its 
insertion to a point where this tendon 
emerges from the posterior annular 
ligament, the tendon of the extensor 
brevis t^ollicis is then divided at thi^ 
level. An anterior incision exposing 
the flexor carpii radialis at the wrist is 
made, the subcutaneous tissue is tun- 
neled obliquely from tbe distal edge of 
the anterior annular ligament to the in- 
sertion of the extensor brevis pollicis 
and the cut end of the extensor brevis 
pollicis threaded through this tunnel, 
passed under the annular ligament and 
sutured to the tendon of the flexor 
car])ii radialis above tbe annular liga- 
ment. The palmaris longus, if prc.sent 
and sufficiently developed can be em- 
jjloyed instead of the fle.xor catpii 
radialis. (Figs, i and 4.) 

2. Flexor plasty. A palmar lateral 
incision is made over the tendon sheath 
of the flexor longus pollicis, exposing 
it from its inseition to a point just 
below the head of the first metacarpal 

The tendon sheath is opened and the tendon split longitudinally; the outer half 
is freed from its insertion and withdrawn from the sheath, the sheath is then 



Fig 8 — Result after operation. Note the ad- 
duction, the formation of the thenar creases and 
the restoration of the palmar hollow. 



Fig 9 —Before operation. Paralysis of the intrinsic muscles of f “tVe°a'riucted.^ ^ 

plexus Note flat hand, thenar and hypothenar atrophy. Thumb can lot ne aaau 


closed over the internal half. The external half is carried subcutaneously 
around the outer side of the base of the first phalanx and suture . ns Cc 
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TO. — After operation. Funelional result eif;ht weeks after an 
arthroile-sis of the fir.sl inelacarpo.plialanceal jonit. 


!)c readily done as the i)rcvioiisly ])crformed incision for (lie ex})osnrc of tlie 
insertion of the extensor brevis ])olHcis j^ives an excellent exjtosnre for tlie 
flexor anchorat^c. 'I'he thumh is then ])laced in the functionatin'^ position and 
fixed in ])laster. (lentlc active movement is begun on the twelftli day: all 
su])port removed on the 
twenty-first day. (Figs, 2 
and .p) 

The author reserves 
his ojteration for the cases 
in which it is essential to 
have a i^owerful ])inccr 
action. Jn the ordinary 
case he employs the 
s i m p 1 e r methods of 
Steindler or Ney. 

One of our patients, a p,,; 
skilled wood carver and 
turner, sustained an injury thirteen years ])reviously which left him with a 
thenar jtaralysis. 'fhis forced him to give up his trade as he could neither 
grasp nor guide his tools. Six months after the above operation the ])atient 

resumed his trade and 
has followed it for two 
years. 

Opcralhc Procedures 
U’Jicn no SuilaJde Ten- 
dons are /Iradohle . — 
1. Baldwin’s operation 
for flat abducted thumb 
deformity is an arthro- 
desis at the basal thumh- 
joinl, to i)rocure a .dirnM 
fibrous union in' the func- 
tionating ])osition. 'fhe 
])incer action of thumb is 
now made ])ossible and 
this action is valuable in 
])erforming the delicate 
movements, but unfortu- 
nately. the grip of the 
thumb is not restored. In 1922. Stiles advocated this jfrocedure. but stated 
that the ojieration only restored the jiiucer action for small light (tbjects. 
In our hands the function results from this operation have been inferior to 
those of the tendiai and fasci.al trans])lanls. 

2, hree tascial traus])l.ants. Where no tendons are available I’unnell ha*' 
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employed a free graft of fascia as a permanent check-reign. The fascia is 
passed from the distal end of the first metacarpal to the pisiform in such a 
manner as to hold the thumb in opposition. In 1924, Kortzeborn described 
his operation for “ ape hand.” He attempts to restore the hdllow of the hand 
and fix the thumb in a functionating position of opposition. 

The operation consists of a lengthening of the extensor tendons of the 
thumb, the fixation of the thumb in the position of opposition- by a fascial 
transplant and a plastic on the palm. 

Tenoplasty is indicated in thenar paralysis after nerve injury — ^Yherc 
nerve suture is impossible or has failed ; as an aid to hasten functional recov- 
ery in selected cases of delayed nerve suture; in suitable cases of anterior 
poliomyelitis and in those cases of occupational thenar paralysis which fail to 
respond to treatment. 

Care must be taken to exclude syringomyelia, intramedullary and intradural 
spinal cord tumors, extra and paraA'^ertebral tumors, cervical ribs, lesions about 
elbow-joint giving rise to nerve pressure, tumors of the nerves, leprosy, etc. 

SUMMARY 

1. Thenar paralysis is a serious functional disability. 

2. This disability has not received the therapeutic attention from the 
general surgeon that it deserves. 

3. Suitable tenoplasties have been devised which yield a high per cent, 
of functional improvement. 

4. If tenoplasty is impossible fascial anchorage or an arthrodesis will 
improve this otherwise hopeless condition. 
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CHOLESTEATOlVrATOUS CY?,T?>^ 

WITH REPORT OI' CASI3 IXVOEVIXG THE MAXILEA 

By Johx jSL T. Finxey, M.D. 

AKI) 

Edward IM. ITaxrahax, Jr., INI.D. 

OF Haiaxmorb, Ml). 

Although cliolesteatomatous cysts occur not infrequently in various jxarts 
of the body, we have recently observed one whose unusual location merits 
recording. 

Cash Rei-out. — Female, white, sixty-four years of .age, who complained of a swell- 
ing of the left side of her face. Flcr liistorj' was irrelevant except for the fact that all 
of her teeth had been extracted ten years previously. She states that this was done 
because of a marked grade of pyorrhoea alveolaris. Four months before our examination 
it had been noted that the left side of her face appeared swollen. She consulted a 
surgeon and a Rontgen-ray examination was made. No treatment was given, until her 
family physician, noting a progressive increase in size, sent her to Baltimore for an 
examination. At no time has she had pain or inconvenience as a result of this swelling. 

Her physical examination was negative except as noted. The left side of her face 
was involved hj' a swelling located just beneath the zygomatic arch which appeared to 
e.xlend below to the maxilla and upper alveolar border. TIic skin of the cheek was 
normal in appearance. The left lid-slit was slightly narrower than the right. On palpa- 
tion there was felt a bony-hard, smooth, rounded tumor, about the size of an English 
walnut and measuring four cm. in diameter. All of the teeth had been extracted and 
the gingival mucous membrane was in good condition, although dental plates had been 
worn. The swelling extended from about the site of the upper lateral incisor to 
approximately the location of the second molar. It obliterated the outline of the alveolar 
process and was covered with normal apiiearing mucous mcmlxrane. It was hard and 
fixed, neither lender nor painful, and toward the posterior border a distinct egg-shell or 
ping-pong bail crepitus could be felt. The lymph-glands beneath the angle of the left 
jaw were definitely larger than on the right side. 

A Rdntgcn-ray examination was made, and commented on by Dr. F. H. Bactjcr, as 
follows: "Arising from the hard palate and projecting anferiorK' there is a tumor-like 
growth. This growth is completely surrounded b}' a bony shell except at its anterior 
l)ortion. This rather gives one the impression that wc arc dealing with a partly encapsu- 
lated tumor, semi-benign. In some respects it is more like a giant-cell than a round- 
like sarcoma.’’ 

At operation, in May, 102^, an incision was made over the obliterated dental line. A 
thin shell of bone was encountered which was easily pierced with slight prc‘=surc of the 
knife. Directly on opening into the cyst cavity, there was a discharge of its brownish- 
red viscid contents. It was noted that this material contained particles which reflected 
light almost like mica. The cholestcatomatous character of the cyst was immediately 
recognized and it was thought that the condition coulri best be treated by a thorovmh 
removal of the lining and the greater part of the thin bony wall. This was done .and 
the remaining cavity packed with iodoform g.auze. There was no connection foimd 
between this cyst and the immediately .adj.acent .antrum. He.aling by granulation and 
epithelialization took place uneventfully, 

Tbe contents of this c.vst were carefully c.xamincd and were of uniform consi-tency. 

* Read before the American Surgical Association. May 2f>. 7926. 
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consisting of inspissated material— yellowish pigment and quantities of niica-likc pariidc 
A smear of this material when seen under a microscope showed much cellular debris ard 
typical cholesterin crystals, measuring about one to one and a half millimetres. There 
w'as neither hair nor anj’^ solid particles seen. 

A section of the cyst wall showed thinned and flattened squamous epithelium, separ- 
ated from the bony shell by a very thin layer of connective tissue. This thin'la\cr 
contained partially or completely atrophic dermal (mucous) glands, and is to be con- 



FiG I — Rontgenograph of cyst occupying the alveolar border of the maxilla. 

sidered as representing corium. The cyst wall, therefore, exhibits the typical structure of 

a dermoid cyst. . 

The patient w'as examined December 3, 1925, by Dr. Frank C. Wilson, of 
ham, Alabama, w'ho found a cavity in the upper jaw' extending to the midline. 
cavity w'as lined with normal mucous membrane. There was no evidence of an\ tuino 

The possibilities regarding the origin of this cyst interested us greatl}. 
Whether its epithelial nature is connected with dental structures or \\iti on 
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of the simpler forms of epithelial cysts, we cannot be certain. The solution 
of the question would be more definite were it not for the history of pyor- 
rhoea alveolaris preceding the extraction of the teeth. This brings up the 
possibility of an inflammatory origin, which must be considered. 

The various cysts and tumors of the maxilla are considered in most cases 
to have a dental origin. Malassez, in 1885, referred most of these tumors to 



embryonal r e m- 
11 a 11 1 s of the ena- 
mel organ. He 
found in the fetus 
many small groups 
of cells scattered 
along the roots of 
the teeth, which he 
designated “ para- 
dental epithelial 
d e b r i s.” It is 
Ewing’s opinion 
that these cell 
groups are derived 
from the invagina- 
tions of gingival 
epithelium which 
go to make up the 
enamel organs, and 
that dilatation of 
these vestigial 
structures gives 
rise to the various 
simple cysts found 
in contact with or 
in the neighbor- 
hood of the roots. 
These simple or 


Fig. 2. — Bony shell on left, with cyst wall on right. The inner lining of the mnlfinlp n f 

cyst wall consists of a thin layer of stratified squamous-eell epithelium. The f 

tissue between this lining and the bony shell represents corium. t ll C lliaxilla Con- 


taining walls or cavities and imperfect or well-formed teeth, appear in many 
cases to be derived from these paradental structures and from the specialized 
mesodermal element over which the enamel organ exerts a formative control. 
The sole source of the entire group of cystic and solid malignant epithelial 
growths arising in the maxilla is, according to Ewing, to be found in the para- 
dental epithelium. The extent to which the dental follicle itself is concerned 
in the formation of these dentiferous and dentigerous C3'^sts is uncertain. It 
is believed that the more complex growths arise from the original or from 
supernumerary dental follicles. The transitions which may occur between 
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simple groups of paradental epithelium and true supernumerary cnainel or- 
gans will account in some measure for the variation in structure and contents 
of maxillary cysts. 

These cysts and tumors of the maxilla may be divided into two groups, 
depending on their relation to the teeth. Adamantinoma and radiculo-dental 
cysts are considered to be related to erupted normal or carious teeth. Corono- 
dental and dentigerous cysts affect the tooth before its eruption, and niav 
prevent its full development. 

Adamantinoma arises from the paradental epithelial debris. It may be 
solid, or cystic, or both. When solid, it may be very cellular and malignant. 
The cells vary from simple squamous epithelium to the more specialized 
enameloblasts. In the solid form its appearance sometimes suggests a round 
or spind'le-cell sarcoma, but the peripheral arrangement usually indicates its 
true character. 

The cystic form may he single or multiple, or there may be a papillary 
form containing small cysts. The contents of the cyst may be serous, mucoid, 
inspissated fatty or caseous material. Adamantinoma usually occurs in the 
adult, and there may be a history’^ of extraction of a carious tooth. 

Radiculo-dental cysts are attached to the roots of normal or carious teeth 
and are thought to arise from the deep paradental epithelial debris, by pro- 
liferation and dilatation of these structures. The smaller cysts may suppurate 
and, the epithelial lining being destroyed, appear as a small abscess. Several 
large cysts, apparently of this origin, have been described. Bland-Sutton 
encountered several, and his examinations confirmed Turner’s observation that 
they are lined by stratified epithelium and also that the contents often con- 
tained cholesterine crystals. This sti'ucture has suggested a dermoid origin. 
Larger cysts have also been described by Sirantoine. and Witzel believes that 
they arise from dilatation of von Brunn’s sheath. This sheath is a continua- 
tion of enamel epithelium over the root of the tooth, and is included by 
Malassez with the paradental debris. 

Corono-dental cysts, dentigerous cysts and odontoma usually occur in 
young adult life, before the full development of the teeth has been reached. 
Corono-dental cysts are usually small cavities, whose walls are lined witli 
epithelium and into which project one or more deformed teeth. Dentigeroirs 
cysts and odontomas include those cysts or solid tumors caused by an increase 
in number of more or less well-formed teeth. The cysts occur in various 
forms. There may be cysts containing one or more teeth, or the teeth ma) 
be multiple and usually deformed. The odontoma is made up of aggregates 
of these teeth, sometimes with cysts. Localized growths of dental structure 
are related to odontoma. The different forms doubtless present different 
modes of origin. When the normal tooth is absent, its follicle is probabl\ 
the source of the origin of the tumor. When normal teeth are piesent, 
abnormalities may be traced to supernumerary follicles, or the less order y 
growths to the paradental epithelial debris. 
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This brief resume of the cysts and tumors of dental origin is possibly 
necessary in order properly to evaluate the suggestion that the cyst in our 
case may be of dermoid origin. Epithelial cysts are usually atheromatous, 
implantation or traumatic dermoids, congenital epidermoids or true fissural 
dermoids. It is to the latter variety that this cyst may be related. 

The true fissural congenital dermoid is located in those regions of the 
body which can be considered subject to embryonal disturbances of develop- 


















ent. iheir common occurrence m the scalp, neck, back, along the media 
le of the chest and abdomen, sacral region and buttocks is in accord wit 
eir relation to embryonal fissures, clefts and junctures. The cyst wall ma 
•esent all structures of skin, including ei^idermis, dermis and dermal gland; 

Of the more common dermoids, the intracranial variety is interesting i 
lis connection, owing to the occurrence of the intracranial cholesteatomati 
ushing, Horrax, and Bailey have fully discussed these unusual tumor: 
hich were called bv Cruveilhier “ tumeurs nerlees.” and bv Bostroem. “ nia' 















FINNEY AND HANRAIIAN 


epidermoide.” According to Ewing, the relation of the medullary gtocne to 
the ectoderm, the complex steps in the formation of the brain and ventricles, 
and the formation and union of the cranial hones give ahundant sonices for 
the development of epidermal growths within the skull. The interpretation 
of these tumors is fuither complicated by the occasional tendency of endothe- 
lial growths to copy the structure of cholesteatoma, and finally, traumatic 
implantations of portions of ectoderm account for a small propoition of 



. J <« ’ -- - ^ ^ 

intracranial processes. Bailey found that the xhev 

tions of epithelial cells is in the pia mater around the base of bra _ • 

may projL upward into the cereMo-pontine angle, the ^ 

between the frontal lobes, or into the th rd ventncle. Th y o e„ occur ^ 
durally under the parietal or temporal bones. Rare ) , ) ) 

fourth ventricle or, more fiequently. m middle ear cavity. J 

better example could be found of a tumor ^f^Lo^Lsly. 

cells separated from its normal surroundings and de^elop , 
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One mechanism of this inclusion of epithelial cells is the faulty separation 
of skin and dura, when the membranous cranium chondrifies. The resulting 
epidermal rest may be outside or inside the bone, where it would project on 
the inner surface or between layers of dura. 

The histological description by Bailey of his pearly tumors is much the 
same as that of our maxillary cholesteatomatous cyst. The pearly tumors are 
composed of a fine fibrous wall whose inner surface is covered by layers of 
flattened cells containing keratohyaline granules, and also masses of cells 
flattened and structureless, or with only the intercellular substance remain- 
ing, giving the appearance of the cells of woody plants. The interior 
may be a broken-down mass of debris containing fatty material and choles- 
terine crystals. 

While the majority of cysts and cystic tumors of the maxilla undoubtedly 
have a dental origin, it is quite possible that epithelial cysts in this region may 
arise from a defect in the fusion of the premaxillary process with the 
maxilla proper. It will be remembered that the premaxilla has. according to 
Albrecht and Warinski, two centres of ossification. These centres appear 
about the eighth week, and by the tenth week have fused together so that the 
bone consists of two portions, the premaxilla and maxilla. The suture 
between these two sometimes persists into adult life, and may be seen as a 
delicate line which extends forward and laterally from the anterior palatine 
fossa to the interval between the lateral incisor and the canine tooth. This 
would correspond to the anterior border of the cyst observed in our case. It 
is quite possible that the inclusion of an epidermal rest at this point of fusion 
would furnish a genesis quite apart from any dentigerous origin, which would 
be entirely compatible with the fissural origin of true dermoids. 

The interesting possibilities suggested by the occurrence and position of 
this tumor, from the standpoint of both pathology and embryology, have 
prompted us to take up the time of the Association with this brief report. 
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CORRESPONDENCE 

ANTERIOR GASTRO-JEJUNOSTOMY 

Editor Annals of Surgery; 

Sir : 

There are some conditions in which I prefer, indeed am forced, to perform 
an anterior short circuit, for example, when the stomach is fixed hy adhe- 
sions, a not infrequent complication in deep ulceration of posterior gastric 
wall ; when the lumen of stomach is occupied by a large reactionary tumefac- 
tion, the cardia segment generally remaining uninvolved; when hour-glass 
contraction is met with necessitating, always, an opening in proximal portion ; 
and when the patient’s general condition demands a rapid, and comparatively 
bloodless, operation. 

I have found that anything which interferes with the mobility of the 
stomach is, as a rule, a contra-indication to the posterior method since this 
organ cannot be drawn out sufficiently, through the meso-colic opening, to 
admit of its facile approximation to jejunum, and it is most essential that the 
anastomosis should be made at a site on the gastric wall well above the 
diseased area which will not curtail subsequent movement of the unaffected 
segment of the stomach. 

It is worthy of some reflection that the number of injured blood-vessels 
encountered in the necessary incision on the anterior wall of the greater 
curvature do not, in practice, amount to one-half of those which have to be 
dealt with in an incision through the posterior zone of the same. 

The anterior operation possesses further advantages in that it does not 
entail an opening through the meso-colon, and there is considerably less 
exposure and traction of viscera during operation with consequent less ten- 
dency to supervention of shock, not to add that an anterior gastro-enterostomy 
can be completed in much less time than can a posterior one. 

I find that Ammiting after the anterior metliod is not any more accentuated 
than after posterior gastro-enterostomy, and have proved that the more one 
rivets attention on not leaving any proximal jejunal loop, in either method, 
the less the likelihood of au}^ serious vomiting ensuing. 

Post-operative hrematemesis is generally^ the result of defective surgery, 
and merits similar introspection as secondary hemorrhage after a radical 
cure of hernia. 

The method rvhich I employ in anterior gastro-jej unostomy is similar to 
Avhat I have for nigh thirty years practiced and advocated in the posterior 
operation (vide The Lancet, October 26, 1912), vie., primary approximation 
of serous coats by silk Lembert stays, frank rdsceral incisions, every bleeding 
point is seized by forceps and ligated with fine catgut, guided by insertion of 
other silk Lembert stays at strategic distance the serous surfaces are united 
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We looked up the matter at the time in the accessible literature, hut failed 
to find an}' mention of it, as Doctor Fischer also stated. 

Doctor Bunts, of the Cleveland Clinic, mentions in an article on the gall- 
bladder in International Clinics (vol. iv, series 35) a case reported to him bv 
a surgeon in which he had cut through the friable walls of the artery when 
tying it and it was with the greatest difliculty and after an alarming loss of 
blood that he was fortunately able to arrest the hemorrhage. 

I believe this little expedient would have saved the surgeon much 
embarrassment. 

I have thought the matter of sufficient consequence to call it to your 
attention. 

Yours very truly, 

Frederick W. Parham, jM.D., 
Ne-iV Orleans, La. 
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THE VITALISTIC METHOD IN THE TREATjMENT OF 
CERTAIN SURGICAL INFECTIONS 

By Benedetto Schiassi, M.D. 

OF Modena, Italy 

DIRECTOR OF THE SURGICAL CLINIC OF THE ROYAL UNIVERSITY 

At the Congress of the Italian Medical Society held in Bologna in 
I described a method of treatment of certain surgical infections with which I 
had obtained excellent results. At that time I gave a description of the 
method of application, and explained the elements which entered into the 
results obtained. I shall now tr}^ to give, a resume of the underlying prin- 
ciples of this method of cure in its application, and the principal rules to be 
observed in applying the technic. 

I shall treat of those infections in which the local phenomena are most 
dominant. It is true that no infection of a single part exists which does not 
show its effects on the whole body, but it is my intention to discuss those 
diseases in which a grave damage to the body economy is apparent, definite at 
times, yet more frequently confined to the afifected region. 

The method is founded, above all, on the production, by physical methods, 
of a convenient renewal of the blood corpuscles and serum in the region of the 
focus of infection, thus bringing into action those vital forces, which have the 
power not only of defense but also of restoring the infected region, hence the 
name : “ vitalistic.” 

In the past, A. Bier reasoned that if it could be possible to artificially in- 
duce a state of passive hyperaemia in the region of an inflammatory reaction 
for a period of time, it would materially shorten the course of the inflamma- 
tory reaction. In a small part his assumption was correct, but in the greater 
part he was in error. In a previous pamphlet I pointed out wherein the 
German worker had erred, and I also mentioned that always new wealth of 
plasmatic and corpuscular energy which intercedes with its constant renewal, 
to develop within the focus the most valuable defensive and reparatory action 
which is due not only to the passive hyperaemia, but to the zvhole reaction of 
the circulator)^ phenomenon which is composed of both active and passive 
hyperaemia. It follows, therefore, that in order to obtain the true defensive 
and reparatory reaction it is not necessary to dissociate the circulatory pheno- 
menon, but to have recourse to it by utilizing it in foto* 

Even to-day, in treating those diseases which will interest us here, I hold 
the opinion that if we wish to obtain the maximum reaction against many 

* Schiassi : Tip. Orlandini, Modena, 1923, pp. 31-37. 
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local infections, we must have recourse to and utilize the circulation (liyper- 
aemia) ; but we must not forget to utilize this factor hi toto, in order tlia't our 
artificial methods shall result in a maximum of efficiency. How can this be 
brought about? By utilizing thermal agencies. When these have given rise 
to an increase of the local corpuscular “population” by means of hyperjemi- 
zation, they are capable of stimulating the metabolic processes of the region 
to a higher and more efficient activity. In addition to this increase in the 
corpuscular population, the plasmatic element is called into action to aid the 
processes of defense and purification. In order that the serum may act more 



Fig I — V enereal inguinal bubo, covered with a poultice sealed from the air, exposed to the heat of electric 
lamps placed at a distance of from 25 to 30 centimetres for from five to six hours daily 

favorably it is necessary that we j^rovide means for the prevention of the least 
possible trace of transpiration of the part, thus accumulating a greater amount 
of serum in the region which, in bathing the underlying tissues, will result 
in a greater degree of purification. In this manner the combination of cor- 
puscles and serum can act solidly and with intensity toward the realization of 
those energetic existing conditions capable of inducing that which I will desig- 
nate as ziir strassen or “ over-production of opportunity.” This will bring 
about the effect of a natural reaction which, although artificially stimulated, 1 
may rightly call “ vital super-production.” 

We can make good use of hot baths. Some have thought that I make use 
of the bath according to the criteria of Langenbeck, Novaro, Strohmeyer and 
many others. This is not so ; for these workers intended the bath as a purely 
antiseptic cure which would act from the exterior toward the interior of the 
focus. With my method I try, by physical means, to effect a cure which will 
indirectly act upon the microorganisms present, and to stimulate the vital 
forces of the body in such a manner that they will act from the interior 
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The hypertonic solution chosen by me contains the following ; 


Sodium chloride 8 grams 

Potassium chloride 0.3 grams 

Calcium chloride i.o grams 

Sterile water 1000.0 grams 


I have manufactured special appliances to fit the needs in a number of 
cases as follows : 

Model A, for the hand, forearm, and elbow. Model B, for the arm. 



Fig 3 — Carbuncle of the neck, occlusive poultice; five lamps si"? hours daily 


Model C, for the foot and leg. Model D, for the thigh, and knee. (See Figs.) 

Each is furnished with an alcohol lamp intended for the maintenance of 
the constant temperature described. 

Technic . — The duration of the bath must of necessity be of a long dura- 
tion ; I would suggest an average of from four to seven hours without inter- 
ruption, as the case requires. The reason for this prolonged immersion of the 
part is that it will result in its purification, cellular invigoration, and histological 
defense, hence the production of new tissue. This process can only take place 
in a very slow manner because all formative-metabolic processes are of neces 
sity slow. 
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When the part has been taken out of the bath it is advisable not to place 
gauze packs nor drainage tubes within the recesses of the wound, but to simply 
place either a piece of gauze or other hydrophyllic substance on the surface 
of the wound itself. When proceeding to the bath it is necessary to remove the 
bandage and the superficial layer of gauze only ; the gauze which is in contact 
with the wound is left in place. The part is then immersed into the bath 
together with the adherent gauze. Because of the dissolving action of the 
liquid upon the exudates adhering to the gauze, and in part, to the expulsive 



Fig. 4. — Otitis media with mastoiditis; occlusive poultice; five lamps si>. to seven hours daily. 


action of the noxious substances which tend to exude from the wound, the 
gauze will gradually detach itself from the wound. This process of detach- 
ment can be aided materially by the patient in exercising rhythmical move- 
ments of the part or by the contraction of the muscles. The temperature of 
the bath must be maintained constant between 38° C. and 38.5° C. Lower 
temperatures would render the bath inefficient while higher temperatures 
would prove noxious for more than one reason. Therefore it is necessary to 
exercise a continued and scrupulous vigilance regarding this point for the hot 
bath, when prolonged, tends to induce a deep anjesthesia of the immersed 
part. When this occurs, the patient unaware of the rise in the temperature, 
may subject himself to scalds. 

Very often the patients will learn when to extinguish or to relight the lamp 
lieneath the bath. 

The bath is practiced daily. In the interval between baths the part, dressed, 
as I mentioned, with absorbent material, is kept in an elevated position. The 
upper extremity may be placed in an inclined position wth the aid of pillows, 
on the other hand, the lower extremity may be held with the aid of Zuppingers 
apparatus. 


309 



BENEDETTO SCHIASSI 


Hot Packs, Poultices. A malignant pustule, an adenitis of the neck or 
axilla, any focus located in the trunk or abdomen, as acute colicystitis, appen- 
dicitis, salpingitis, arthritis of the shoulder or hip, otitis, mastoiditis, especial!) 
during the first few days of their incipiency, are usually benefited by the 
application of hot packs or poultices. We must make use of these means be- 
cause the location will not permit us to make use of the bath appliances with 
any degree of facility. 

The hot packs, as well as the poultices must not be applied according to the 



Fig S — Appendicitis in its first stage, occlusive poultice, five lamps five or six hours daily 


ancient empirical criteria, if we wish to obtain the desired efficiency, but in 
accordance with the vitalistic criterion of “always vczv, vivid, and piolongcd 
renovation of blood and transudation within the infected iegion.“ 

My experience authorizes me to assert that the following is a good technic 
worthy of application ; 

Packs. — Several folds of linen or woollen cloth are placed on top of one 
another and immersed in hot water (38° C.— 39° C.), they are then lightl) 
squeezed in such a way that the texture will retain the greater part of the 
water. The folds should be of such dimension sufficiently wide to cover the 
region desired, this is then covered with a piece of impermeable material pre- 
ferably rubber f large enough to cover the pack with a margin of two or three 
inches in width, over and above the dimension of the pack. This is followed 
with bandaging the part in such a way so that the rubber material will closely 
adhere to the skin around the margins of the pack so as to close the pack within, 
cover the affected region, thus making the region absolut ely impermeable. 

t There are sheets of rubber on the market which are not of good enough material 
to fulfill the conditions required, therefore it is best to obtain a sheet of rubber whici 
will insure absolute impermeability. 
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BENEDETTO SCHIASSI 


care to make the area within air-tight. Over this is placed an electric heater 
or better, the rays of a lamp are directed upon it. 

I have employed the so-called Sollnx ” lamp of Hanau, having a 2000 
candle-power. I place it at a distance ranging from 20, 30, or 3:; cm from 
the desired focus. 

If the area to be heated is located on the face, I would advise smoked 
glasses for the patient in order to protect his eyes from the rays, and with the 



Fig. 7. — Apparatus for administering prolonged baths to the upper and the lower extremities. 


aid of opportune diaphragms, annexed to the lamp, I try to direct the rays 
strictly upon the area desired. 

I believe it is a favorable practice not to go beyond the stipulated set time 
(6-7 hours) of this treatment be it with the bath, hot pack, or poultice. 
Convenience wilt decide other repetitions of the treatment in the same or on 
successive days. But as a general criterion, I believe it will be better, after 
one treatment, to wait 12-15 hours, according to the discretion of the surgeon, 
before the next succeeding treatment. To follow this routine is good practice 
because, in the interval, the liquids which have infiltrated the lacunar spaces of 
the region are reabsorbed, the skin enclosed within an impermeable space, is 
placed under its natural respiratory conditions, and the blood and lymphatic 
vessels, especially those contiguous to the affected area, will acquire their 
normal tonicity. 

Results . — ^The observed facts, running through a period of years of work 
with this method, authorizes me to state that without any doubt no work exists 
which treats of many acute local infections. Such a work ivould be of benefit 


to us all, especially so in their incipient stage. 

The attenuation, and often, the cessation of pain means comfort, 
cases as gonococcal infections of joints, a phlegmon of the hand or a 


In such 

carbuncle 


312 



o? 


5-0^-' 


0.ch^ 






. , tbe ^ desct^' 

, „o®e«o« 

^ -Alng • mcr ^ 


.uVtVce: 


v.r\-\en 


a^P 


,\Aed 


.„oi*®'' «res<.*'" 


of 


vna^^' 


An 




BENEDETTO SCHIASSI 


tissues will be maintained at the high degree. It follows that the nervous 
elements, surrounded by the liquid, will lose their capacity of transmitting 
painful stimuli. ^ 

The phenomenon is so prominent in the regions immersed in the bath 





Fig. g . — Shows the method of cure for an infected lacerated and contused wound of the foot. Bath to be 

used from six to eight continuous hours daily. 

where transpiration is absolutely abolished, that I have had double bottoms 
constructed in my apparatus for the reason that the patients did not notice the 
rapid rise in temperature of the bottom of the pan. This often resulted in verj 
bad burns of that part in contact with the bottom of the pan, I have observed, 
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at times, very bad burns, because the patient had not noticed it during the 
bathing of the part. 

A slight anaesthetic effect can be obtained with the application of electric 
heaters, hot packs and poultices, without inclusions but impermeable. But if 



Fig. 10. — Shows treatmcntyf_burns of the lower third of the thigh, of the knee, and leg. Bath to be used 

from five to si-ic hours daily. 

we wish to utilize these methods, we must do it in a manner that the region 
desired be hcnneiicaUy sealed. In this case tlie hot packs and poultices will 
approximate, in their anresthetizing action, the hot bath. For this reason I am 
compelled to recommend with insistency that, when employing the hot packs 
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or poultices, they be applied with particular attention to their absolute 
im permeability. 

The patients derive so much relief from pain through the application of 
the hot bath, packs or poultice, that they often ask to shorten the interval 
between each successive application. It is always advisable to allow a period 
of time between applications, because during this interval those modifications 
which I have mentioned, the reabsorbing of the serous infiltration, occurs. 
This event puts the affected region in the proper condition for the collection 
of a new quantity of serum during the next succeeding application of heat. 
All this is in conformity with the principle of the method, that is, to bring to 
the part an ample supply of fresh blood and serum which will remain therein 
for a period of time. 

The method is indicated in treatment of local infections, both in the incipi- 
ent as well as in the developed stage. It is also indicated during the exudation 
stage until the process has directed itself toward its cure. 

In the first phases, beside attenuating or eliminating the pain, it activates 
the organic reactions toward the elimination of the pathogenes. The exudates 
are quickly augmented and the inflammatory reaction soon subsides. 

The sui'geon may deem it necessary, in some cases, to intervene with 
surgical means in order to give free exit to collections of toxic substances, 
care being taken to isolate from the surrounding anatomical elements, that 
part which has been impaired. The sui'geon, therefore, must apply the method 
with good judgment and continued watchfulness, in order to intervene promptly 
with the knife where he sees that it is necessary to apply surgical therapy in 
conjunction with that therapy which I have called ” vitaJistic.” The surgeon 
should not insist upon surgical therapy only, especially in phlegmonic infec- 
tions of the deep tendon sheaths, hyper-acute cholecystitis, dangerous infec- 
tions of the neck, pyo-arthritis of the knee, or in an acute poliomyelitis in an 
adult. He should have the clinical capacity to judge the proper time to apply 
the vitalistic method in each case, also the how, when and where to employ 
operative measures. Later, applications of the method may be continued, 
especially in those regions where the bath is applicable, in order to stimulate 
restorative processes. 

Summarizing the method, according to what has been said, is very efficient, 
hence it is indicated in all painful affections, that is to say, in cases of con- 
tusion, distortion, and other painful affections which have a local origin. The 
method is applied, in accordance with the criteria put forth, in local infections, 
among which I mentioned phlegmones, arthritis, malignant postule, infected 
wounds, otitis, mastoiditis, in some cases of appendicitis, salpingitis, etc., etc. 
The method is valuable in labor accidents in order to reduce to a minimum 
the consequences of lacerative, contusions, and infective lesions with a therapy 
which brings the quickest results in providing for the defense and reparation 
of the tissues. 
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SERGIUS A. SMIRNOF 


In ligating the pulmonary artery or its branches we exclude the whole of 
the lung or its lobe from the lesser circulation and shunt it to the greater 
circulation. 


Hence by means of this operation we deprive the lung of the venous lilood 
and remove its respirator)'- function. But the blood circulation in the pul- 
monary artery below the ligature is always reestablished at the expense of 
the collaterals and the bronchial arteries. The existence of these collaterals 
has been demonstrated by many authors (Renseisen, Zuckerkandl, Landlois, 
Jores). However, they failed in filling these collaterals by means of injec- 
tions through the pulmonary artery, aorta and bronchial arteries. Neither 
were my attempts in that direction successful. The radiographs presented 
but some conception of the course of the normal ramifications of the mentioned 
vessels in the lungs. 

To elucidate the question of the bronchial collaterals of the pulmonary 
artery I undertook the following experiments ; 

1. After tying preliminarily the pulmonary artery I made an opening 
below the ligature. Instantaneously the arterial blood flew out of the incision. 
Further on, I isolated the bronchus together with the vessels and tied it round 
with the ligature. The bleeding stopped rapidly. The removal of the liga- 
ture from the bronchus was again followed by heniorrhage out of the incision 
of the pulmonary artery. 

2. Under analogous conditions. I introduced intravenously a lo per cent, 
solution of yellow blood salt. I found a clear reaction of the Berlin blue in 
the blood obtained from the incision of the pulmonary artery below the ligature 
and treated with ferrum sesquichloridum. 

3. In injecting the 10 per cent, solution of the yellow blood salt into the 
pulmonary artery I obtained in a few seconds the reaction of the Berlin blue 
from the blood of the peripheral bronchial vessels (the central part of the 
bronchus and the vessels were tied with the ligature). 

4. Ten days after the ligation of the branch of the pulmonary artery of the 
lower lobe I found that its whole lumen below the ligature was occupied by 
coagulated blood. (The animal perished of pneumothorax, owing to the rup- 
ture of the wound.) 

5. Our pathologo-anatomical investigations of the whole series of per- 
manent experiments with the ligation of the branches of the pulmonary artery 
show the considerable dilatation of the bronchial arteries during this operation. 

It results evidently from these experiments that the pulmonary artery has 
really powerful collaterals with the bronchial arteries that are able to distend 


the whole aperture of its ramifications as far as the ligature. 

Furthermore in forming adhesions with the parietal pleura and the environ- 
ing organs the lung has a tendency to produce extra-organous collaterals b) 
means of the developed adhesions. The fact of the development of the vessels 
in the adhesions has been experimentally proved by Kawamura and m}self. 
also by Melnikoff, by means of injections in human cadavers which were t e 
subjects of adhesive pleuritis. It should be noticed moreover that the de\e 1 op 
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A microscopical study has shown a typical picture of the fibrotic atrophy 
with the clearly distinguished bundle-shaped development of the connective 
tissue, the compression of the alveoli, the shedding and destruction of the 
respiratory epithelium and the formation of vicarious emphysematous cavi- 
ties. The pulmonary veins are distended. The environing cellular tissue is 
slightly oedematous. The bronchial veins are dilated. The bronchi are greatly 
distended. Their mucous membrane is atrophied here and there. The muscles 
of the bronchi are partly atrophied, partly broken off. Here the picture of the 
alterations in the bronchial tree is quite different from that in the ligations of 
the branches of the pulmonary artery. Functionally the lung perishes as well. 

It is perfectly evident that the circulation of the blood in the lung can be 
reestablished under the present conditions solely at the expense of the colla- 
terals and the bronchial vessels. Indeed, the yellow blood salt introduced 
into the greater circulation produced, when dissolved, the reaction of the 
Berlin blue in the blood of these vessels below the ligature. Therefore the 
“ reduced ” (according to expression of W. A. Oppel) blood current is 
formed in the lungs. Through the bronchial collaterals the blood enters the 
ramifications of the pulmonary artery and runs off from the pulmonary vein 
through the bronchial veins. But since the current of the blood to the lung 
through the bronchial vessels at one unit of time in that case will be less than 
when the pulmonary artery is open, the favorable conditions for the venous 
collaterals are virtually created. The inadequate venous collaterals develop 
adequate ones, the blood stream becomes more even and the animals survive. 

The experimental data lead consequently to the conclusion that in the 
case of lesions of the pulmonary vein the artery must be tied at the same time. 
Such operation has not yet been carried out in clinical practice. 

It is furthermore interesting to bring out what will happen when the 
bronchial arteries and veins are ligated. It should be said, however, that for 
some anatomical reasons, vis: abundance of the anastomoses of bronchial 
arteries of oesophagus, mediastinum, pericardium, arteria intercostales, etc., 
the full stoppage of the blood in the bronchial arteries is impossible. The 
data of the Bruns and the Sauerbruch experiments entirely agree Avith this. 
Their efforts at tying isolately all the bronchial arteries failed. For similar 
conceivable reasons, it is impossible to ligate all the veins. Consequently there 
remains the only possible w-ay that is to tie all the arteries and veins en imsse 
on the bronchus itself, narrowing its aperture to the degree of the cessation 
of the circulation of the blood in its vessels. After having ascertained pre- 
liminarily by injections into cadavers the possibility of the interruption of the 
blood current in tliis wmy, I have experimented on dogs. The dogs proved to 
bear this operation well. When they were removed from the experiments 
after 7, 10 and 32 days, it has been found that the lobe of the operated lung 
was slightly collapsed, but the pieces of it floated in water. The lung is 
adhered to the pleura solely at the place of its incision. There are no adhesions 
to the adjoining organs and the neighboring lobe. The ligature in the bronc us 
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is wrapped in a solid cover of connective tissue. The bronchus has the shape 
of an hour-glass. 

In the microscopical examination the alterations of the alveolar cavities in 
shape and size are displayed as well as the considerable development of the 
connective tissue in the alveolar walls and their solidification. The respira- 
tory epithelium is preserved. The form of bronchi and the mucous membrane 
do not exhibit any particular deviations from the normal. Hence it is clear 
that the bronchial arteries, although considered as vessels, nourishing the 
]>ulmonary tissue, nevertheless are not absolutely necessary for the life of the 
bronchi and the pulmonary tissue. 

It is to be believed that on account of the permanently changing conditions 
of the pressure in the pulmonary vessels at inspiration and expiration as well as 
through the systole and diastole of the heart the pulmonary vein assumes the 
compensatory function of the nutrition of the lung. This nutrition proved 
to be sufficient to prevent the physical death of the organ as a whole or in part. 

This experimental fact throws light upon the details of the physiology of 
tlie nutrition of the pulmonary tissue in cases of disturbance of the circula- 
tion of blood in the bronchial vessels. 

That the compensatory nutrition of the pulmonary tissue is produced actu- 
ally at the expense of the arterial blood of the pulmonary vein, and not any 
other vessels, is demonstrated by my own experiments with the simultaneous 
ligation of the pulmonary vein and bronchial vessels, from which the gangrene 
of the lung occurs. 

The same pathologo-anatoniical effect, that is, the gangrene of the lung, 
is obtained when the pulmonary artery and bronchial vessels are ligated 
simultaneously. 

Thus by interrupting the circulation of the blood in the lungs by means of 
the simple and combined ligations of their vessels we have obtained the corre- 
sponding pathologo-anatomical alterations in the tissue of the lung beginning 
with the fibrotic atrophy of it and ending with the gangrene of the whole of 
the lobe of the lung. 

It is interesting to emphasize that both after the isolated ligation of the 
pulmonary artery and the simultaneous ligation with the vein, some sharp 
alterations of the bronchial tree are obtained, but of the opposite character ; 
in the former case — hypertrophy, and in the latter atrophy. 

The development of the connective tissue of the lung when the artery 
alone is tied takes place more proportionally than when combined with liga- 
ture of the vein, at which its proportional overgrowth with the formation of 
the bundles is obvious at once. In the ligation of the broncliial vessels the 
outgrowth of the connective tissue goes also more or less proportionally but 
with its predominant development in the alveolar walls, whereas in the bron- 
chial system on the contrary no sharp alterations occur. 

The control of the equalization of the blood current in the lung at the 
various ligations of its vessels at the moment of the operation entirely falls 
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on its intra-organous collaterals when the lungs are free. Only after later 
development of adhesions can extra-organous collaterals be formed also 

Summing up, I submit the following conclusions. 

CONCLUSIONS 

Operations involving simple and combined ligations of the pulmonary 
vessels ; 

1. Bring out the system of the intra-organous collaterals in the lung. 

2. Manifest the nature of the successive pathologo-anatoinical alterations 
in the parenchyma of the lung. 

3. Throw light on some details of the physiology of nutrition of the pul- 
monary tissue and bronchi. 

4. Give the key to the understanding of one of the etiological steps 
of gangrene of the lung. 

5. Help in bringing out the indications as well as the contraindications for 
performing ligations of the pulmonary vessels in clinical practice. 
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and fifty-nine of them followed operation under general anesthesia and 
thirty-nine under local ansesthesia. The fact that the vast majority of post- 
operative cases follow general anaesthesia has been pointed out by many 
authors. Under general anaesthesia the cough reflex is of course abolished so 
that infected material can gain easy ingress to the air passages, as Jackson savs 
the cough reflex is the watch-dog of the lungs. 

Myerson ^ examined a hundred patients upon whom tonsillectomy liad 
been performed under general anaesthesia, making a direct e.xamination of 
the larynx and trachea after bleeding was entirely'^ controlled and found blood 
in the trachea and bronchi in seventy-nine of these cases. Once foreign mater- 
ial has reached the periphery of the lung, upward drainage depends chiefly 
on the action of the cilia. When one considers the fact that the mouth and 
throat contain innumerable bacteria of various kinds, it is surprising that lung 
abscess does not follow tonsillectomy under general anaesthesia more fre- 
quently. Moore estimates that pulmonary suppuration occurs once in every 
twenty-five hundred to three thousand tonsillectomies. 

Lord,^ in a recent paper, analyzed two hundred and twent3^-seven case.s 
of pulmonary abscess. In this series 34.3 per cent, could be traced to opera- 
tion about the respiratory' tract. “ Tonsillectomy was responsible for the 
largest single group ; forty-nine cases, including six in which it was combined 
with removal of adenoids and two with a nasal operation. The extraction of 
teeth accounted for twenty-one cases. An operation for cancer of the jaw. 
tongue or lip, drainage of peritonsillar abscess, nasal operations alone and 
adenectomy' alone were concerned in eight cases. Eighteen further cases were 
ascribed to operations under a general anesthetic, making a total of forty-two 
per cent, referable to a preceding surgical procedure.” There were 49.7 per 
cent, traceable to the aspiration of infected material in one way or another, 
from the upper respiratory tract “ or occurring under such circumstances as 
to make it reasonable to assume that the abscess arose in consequence of 
access to the lung of material derived from this region.” Of the remaining 
cases in this series of two hundred and twenty'-seven which Lord analyzes. 
33.4 per cent, had an insidious onset and the cause was undetermined. In 
12.3 per cent, the onset was stormy and suggested a relation to pneumonia, 
but the evolution and grouping of the initial manifestations did not indicate 
pneumonia in more than a few instances. Of the few remaining cases metas- 
tasis of bacteria with or without embolism and infarction may' have played 
a part in eight and extension from abdominal or pleural suppuration in two. 

Lord says : “ In both the post-operative and the non-operated group pul- 
monary abscess arises so frequently apart from lobar or obvious broncho- 
pneumonia as to suggest that it is to be regarded usually not as an accident 
of resolution, as ordinarily believed, but as an independent infection due to 
the aspiration of putrefactive organisms into the deeper parts of the res- 
piratory' tract.” 

On the other hand, Norris and Landis,® in an analysis of thirty' cases 0 
lung abscess give pneumonia as the primary cause in nine. They also lean 
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fever for a few days but no lung lesions were produced.” Bronchiectasis to a 
greater or lesser extent coexists with lung abscess. If the abscess has e.xisteil 
for some time, connective tissue develops in its wall and the neighboriiw 
bronchi become chronically inflamed, obstructed and dilated. New abscesses 
may; form with new zones of inflammatory reaction. Fibroid changes take 
place in the adjacent lung tissue. 

A single abscess usually ruptures into a bronchus and thus establishes 
drainage, the necrotic material and pus being expectorated. If drainage is 
adequate the surrounding inflammation gradually subsides, the lung e.xpancls 
and obliterates the cavity and the tissues heal, leaving nothing but a fibrous 
scar. In such cases the cure is accomplished within a few months of the 
onset. “ Less than one-fourth of the acute single abscesses require surgical 
intervention.” ® The abscess may rupture through the pleura, thus causing 
a pyopneumothorax, or if limiting adhesions exist, an extrapulmonary 
abscess. Such an abscess may be encysted in . an interlobar fissure, between 
the base of the lung and the diaphragm or between the lung and chest wall. 
The abscess may become chronic, initiating extensive fibroid changes in the 
adjacent lung tissue or the development of bronchiectasis or new foci of 
pulmonary suppuration. 

Prognosis . — The etiology has a decisive and direct bearing on the prog- 
nosis. The post-operative cases are the most favorable. A fair number of 
post-tonsillectomy cases recover spontaneously. The disappearance of 
symptoms and signs, however, must not be regarded as a cure, as X-ray 
examination will often reveal a smoldering area of infiltration that may at 
any time be rekindled. The early stage of lung abscess is characterized by 
deceptive remissions which make prognostication hazardous. If of foreign 
body origin, pulmonary abscess almost invariably heals after the removal of 
the object and a regime of .fresh air and rest, without local measures of any 
kind. The prognosis, of the post-pneumonic cases, appears to be less favor- 
able. Abscesses following broncho-pneumonia are apt to be multiple and 
for that reason have a high mortality. Upper lobe abscesses are more favor- 
able than those located in the middle or lower lobes. The prognosis’ is better 
in acute than in chronic cases, in single than in multiple. In metastatic 
abscesses the prognosis is usually bad. Much depends on the individual 
resistance of the patient, the virulence of the organisms, the early recognition 
of the condition, the prompt and proper selection of treatment. Throughout 
the course of the disease, there is a shadow of complications more serious 
than the disease, the principle of which are brain abscess and pulmo- 
nary hemorrhage. 

Symptoms and Diagnosis . — ^The symptoms vary with the cause of the 
disease and with the stage. In the case of aspiration abscess, Wessler states 
that foul expectoration begins about the fourteenth day. In cases due to 
pneumonia or embolism from foci at distant parts of the body, the evidence 
of development of pulmonary suppuration may be hidden by the constitutiona 
symptoms and signs of the primary disease. The development of fou 
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certain evidence of a pulmonary destructive lesion and when unaccompanied 
by tubercule bacilli is strong evidence against pulmonary tuberculosis 
Absence of free communication between the abscess and the bronchi is the 
usual explanation of the difficulty in demonstrating elastic tissue in mm 
cases.” (Lord.) ' 

Bronchoscopy furnishes valuable aid not only in the diagnosis of pulmo- 
nary suppuration, but also in definitely localizing it. The X-ray is almost 
indispensable as a means of accurate diagnosis. The most characteristic 
appearance is a roughly circular shadow of variable size surrounding a central 
rarefied area. The margins may be moderately well defined or represented bv 
a zone less dense and perhaps mottled, which gradually merges into the nor- 
mal. Not uncommonly the shadow is cone-shaped with the base at the 
periphery. One or more cavities may show in the plates, and if partly empty 
frequently a fluid level can be made out. The X-ray shows' well the extent 
of the inflammatory reaction. Fluoroscopic examination and stereoscopic 
plates determine the location of the abscess and its relative proximity to the 
chest wall, a matter of great importance in considering operability. If pos- 
sible X-ray examinations should be made at several sittings before arriving 
at a final conclusion and should include lateral views, A negative X-ray 
plate does not exclude abscess which may be hidden by the heart or diaphragm. 
In such a case additional information might be obtained by introducing 
lipiodol through the bronchoscope and reexamining with the X-ray, Broncho- 
scopy in conjunction with the X-ray will go far in helping to differentiate 
lung abscess from other pulmonary conditions. Insufflation of dry bismuth 
subcarbonate through the bronchoscope by the Jackson method ® preliminary 
to X-ray examination outlines the bronchi and demonstrates any bronchiec- 
tatic condition that may exist. This pneumonography or “ lung mapping ” is 
advisable in most cases of suspected chronic abscess before beginning any 
kind of treatment. 

Treatment . — The treatment of pulmonary abscess demands the close 
cooperation of the internist, the bronchoscopist, the rontgenologist and the 
surgeon. The first principle here as in suppuration elsewhere is the establish- 
ment of drainage. The problem differs, however, in that the lung is a multi- 
locular structure which communicates with the outside of the body b)' means 
of a tube which may be depended upon in a certain number of cases to 
furnish the necessar)'^ means of escape for the products of suppuration. The 
prospect for cure, then, depends either on the establishment of this natural 
drainage or of drainage by surgical measures. 

Of the various aids to the establishment of drainage which may be 
employed, posture is the simplest. It is astonishing with what rapidity an 
abscess which has free communication with a bronchus may become obliter 
ated through this treatment alone. When an expert bronchoscopist is 
able, bronchoscopic drainage and treatment is used in conjunction wit 
posture. Three or four times aday^ the patient is placed in the most advantageous 
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came to operation far better operative risks. Not one of those treated in the 
Jackson Clinic (Tucker, Clerf, Lukens, Moore) have been made worse but 
no case has received bronchoscopic treatment which from the start obviously 
was in need of external drainage. In one of our recent cases of aspiration 
type an abscess was present in both upper lobes. (Fig. i.) The right upper 
lobe abscess was completely cured by bronchoscopic treatment, but the left 



iFig 2 — The samp patient after bronchoscopic treatment by Dr Louis Clerf of Jackson 
Jefferson Hospital The right upper lobe is practically clear 


upper lobe abscess did not improve. (Fig. 2 .) This was drained externall} 
and the patient is now well on the way to recovery. (Fig. 3-) ^ striking 

feature of the bronchoscopic treatment is the rapidity with which odor will 
disappear from the sputum and the general improvement in the condition of 
the patient. In foieign body cases the abscess as a rule will clear up aftei 
removal of the foreign body and without further local measures In cases 
of other than foreign body origin, the earlier bronchoscopic tieatment is 
instituted the better are the prospects for cure. In long-standing cases of this 
kind, little more than improvement and amelioration of symptoms can be 
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adhesions and their location. In the absence of adhesions artificial pneumo- 
thorax might be tried, but it is a question whether these cases would not 
do equally as well if treated by bronchoscopic drainage which carries with it 
no particular risk. 

Regardless of the method employed to establish drainage, the patient 
should be placed on a strict antituberculous regime, employing every possible 
means to raise the resistance and improve the general condition. Forced 
feeding and fresh air are of the utmost importance. In almost every case 
conservative treatment should be given a fair trial before resorting to "opera- 
tive interference. In a small percentage of cases the abscess is so large and 
the patient so ill that procrastination would court disaster and external 
drainage is urgently necessary. Such cases are in constant peril of drowning 
in their pus. 

Operation should be practiced on patients who after thorough trial of con- 
servative treatment are no longer inqwoving or fail to hold their own. The 
group of cases in which the abscess cavity is surrounded by markedly fibrosed 
walls will probably almost always come to operation, but often a great deal is 
gained by treating them conservatively until they have obtained the maximum 
benefit of such treatment. 

Preceding operation the patient is studied under the fluoroscope and 
stereoscopic X-ray plates made. If possible, exposures are made with the 
patient in both the horizontal and vertical positions. Lateral i^lates are of 
value as they may show an abscess which in other views would be hidden 
by the diaphragm or the heart. The information thus gained, together with 
the findings on physical examination enables one to determine at which point 
the abscess is nearest the chest wall. In several of our cases the point of 
maximum tenderness on percussion seemed to correspond pretty well with the 
point selected by the rontgenologist as the best site for drainage. 

After the abscess has been localized as accurately as possible the incision 
is planned, keei^ing in mind a twofold object, namel}^, drainage and obliteration 
of the cavit}'. In acute or recent cases and in a certain number of chronic 
cases, obliteration of the cavit}^ will probably take place if adequate drainage 
is established and continued for a sufificient length of time. The expansion of 
the lung and contraction of scar tissue making unnecessary any plastic proce- 
dure. In the chronic cases of long standing, with perhaps one or more 
abscesses that do not connect with the main drainage tract, a more formidable 
procedure must be undertaken. 

As a general proposition an upper lobe abscess can best be reached through 
the anterior or antero-lateral chest wall, although it is sometimes necessary 
to use a posterior approach. In the latter case, if necessary, the scapula can 
be winged outward after dividing the rhomboid muscle. Lockwood says that 
no ijermanent disability follows “ if the muscles themselves are properl} 
sectioned and transplanted or repaired and if fixation is avoided by moving 
the arm and shoulder from the first.” In two of Hedblom’s cases in which 
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has been removed. He says that the cautery gives a false sense of security 
He employs hot packs to control the bleeding and after thoroughly cleaning 
out the abscess ties off the larger vessels, and if necessary, applies* a cauterv 
here and there to control oozing. It has been our practice to employ soft 
rubber tubing to drain the cavity, and if the opening in the lung has been 
made large with the cautery, the tubing is surrounded with vaselinized gauze 
so as to fill the wound. The wound in the chest wall is usually left wide open 
A good exposure of the abscess cavity permits of subsequent local treatment 
such as the application of medicaments and the aspiration of the bronchi 
opening into it, as suggested by Graham. It also gives a sense of security as 
there is always the possibility of secondary hemorrhage and with a good 
opening in the abscess cavity, hemorrhage can better be controlled. 

Lockwood crushes all bronchi and ties them off with catgut. After the 
cavity is thoroughly dried he packs it with gauze rung out of glvcerine and 
saline. After four days the pack is remoA'ed. At the earliest possible moment 
Lockwood brings skin flaps in to overlay and close the cavity. Graham 
has done excellent work in cases of chronic pulmonary suppuration. He 
uses the cautery freely and does not seem to fear pulmonary hemorrhage. 
By his method the abscess is entered with the cautery and a large cavity 
burned out of the lung. If hemorrhage is encountered, it is controlled by 
packing, which is removed in two or three days’ time. At first no attempt is 
made to burn awa}'- a large mass of lung tissue. The idea is rather to establish 
numerous bronchial fistulae through which massive drainage may be obtained. 
At later stages, if necessary, more and more lung can be burned away by 
increasing the depth of the cavity. The question of how much and how often 
to cauterize will be determined by the progress of the case after the first 
cauterization. In some of Graham’s cases one cauterization has been suffi- 
cient. In others as many as six or eight have been required. He has never 
found any difficulty in controlling hemorrhage by packing. He warns, how- 
ever, that it is unwise and dangerous to attempt an extensive cauterization 
through a small opening or to attempt too much at the first cauterization. 
Graham’s operation of cautery pneumectomy in his hands has given very good 
results, even in extensive cases of long standing. In thirty-one cases of 
chronic lung suppuration treated by cautery pneumectomy recently reported 
by Graham, nineteen per cent, were free from symptoms and completely 
healed and thirty-six per cent, were free from symptoms but with remaining 
bronchial fistula. In this series there was a twent}'-two per cent, mortality. 
In a certain number of chronic lung abscesses of long standing a fistula result"! 
regardless of the type of operation emplo)^ed. Some of these fistulee will 
close spontaneously after a period of six months or more. Others ma)' persist 
indefinitely. While such fistula can occasionally be closed by plastic proce- 
dure, it may be wiser to rest content with the relief of symptoms and the little 
inconvenience that the fistula brings about. The establishment of adequate 
drainage is the primary consideration in the treatment of pulmonary abscess. 
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and while an extensive operation may be necessary in some cases to obtain this 
result, such are in minority. The more radical surgical procedures should 
be reserved for long-standing cases of pulmonary suppuration which are not 
relieved by drainage operations. The acute type of abscesses should be 
drained for at least five or six weeks. In the chronic type it is necessary 
to continue drainage for a much longer period of time. Where pyo- 
pneumothorax complicates pulmonary abscess, the pulmonary lesion becomes 
of secondary consideration and prompt drainage of the pleural cavity should 
be instituted. Such cases are extremely serious and often fatal. 

Anesthesia . — General anaesthesia should never be used in this type of 
surgery. It is permissable to use gas-oxygen analgesia in conjunction with 
local or nerve block anaesthesia where it seems necessary to take the edge off 
the ordeal, but anaesthesia must never be pushed to the point of abolishing the 
cough reflex. If the patient wishes to cough, the mask is removed and the 
operation momentarily suspended. Where intercostal thoracotomy is to be 
employed or one or two ribs resected, infiltration with “ field block ” is suffi- 
cient. In more extensive operations paravertebral anaesthesia with local infil- 
tration anaesthesia is the procedure of choice. Morphine and atropine are 
given by hypodermic injection a half hour before the time set for operation. 

Results of Surgical Treatment . — The operative results are decidedly better 
in the acute than in the chronic cases of lung abscess and the mortality is 
lower. The chronic abscess because of associated bronchiectasis and very 
often multiple small abscesses require more extensive surgical procedures. In 
some long-standing cases it may be necessary to establish a permanent 
bronchial fistula. The general mortality varies from fifteen to thii'ty-five per 
cent. Hedblom, in 1919, reported the results in thirty cases of acute abscess 
with 66.6 per cent, cured or improved and 33.3 per cent. dead. Seventeen 
cases of chronic abscess with 41. i per cent, cured or improved and 11.7 per 
cent, not improved and 47 per cent. dead. 

It is difficult to sort out results from the literature because many authors 
group their cases as chronic pulmonary suppuration. Whittemore says 
“ from sixty to seventy per cent, of the cases operated upon may be expected 
to be cured or permanently improved. 

It is quite certain that earlier clinical recognition of the condition with the 
prompt institution of proper treatment will do much to reduce the mortality 
and morbidity of lung abscess. It is the long-standing cases that present 
almost insurmountable obstacles to cure by any form of treatment, but even 
these can hope for improvement from surgery. Surgery should not be 
resorted to as soon as the diagnosis of lung abscess is made, except in the 
few cases which obviously demand surgical drainage. On the other hand, 
conservative treatment should not be unduly prolonged once it is evident 
that it is not bringing the desired result. Bronchoscopy is an aid not only in 
the diagnosis, but in the treatment of lung abscess, but it should be employed 
only by an expert. In the hands of the inexperienced it .is dangerous, 
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It is fair to assume that more care in the management of patients under 
general anaesthesia and the more extensive employment of local anesthesia 
in operations about the upper respiratory passages will do much to lessen 

the incidence of at least one type of pulmonary suppuration. 
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AN EXTRAPERITONEAL TRANSDIAPHRAGMATIC ROUTE 
FOR LOWER INTRATHORACIC SURGERY 

By Minas Joannides, M.D. 

OP Chicago, III. 

In a preliminary report a brief description was given of a route of 
approach to the lower thoracic organs without disturbing the rigidity of the 
chest wall. (Annals of Surgery, December, 1924, vol. Ixxx, p. 908.) It 
was pointed out at that time that an intercostal incision with rib resection 
was not an ideal procedure because it was instrumental in changing normal 
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intrathoracic pressure variations that are very essential in keeping up certain 
respiratory and circulatory functions. A defect in the rigidity of the chest 
wall decreases the vital capacity of the lungs mechanically. Tendency to 
dyspnoea will be increased with such a deformity in the chest wall. In a 
previous paper (Arch. Int. Med., January, 1924, vol. xxxiii, pp. 145-154) 
it was shown that in dyspnoeic conditions the ultimate voluntary reserve of 
increase in the amplitude of respiration becomes diminished in direct propor- 
tion to the degree of dyspnoea. The term “ ultimate voluntary reserve ” is 
used to signify the difference in the volume of air between the vital capacity 
and the tidal air in conditions of dyspnoea. If, then, the patient develops 
heart disease or pneumonia and thus his ultimate voluntary reserve is dimin- 
ished, he will, undoubtedly, either die or else find himself in extreme diffi- 
culties when he has a flabby non-rigid chest wall in addition to his heart 

*From the Department of Surgery, Rush Medical College, University of Chicago, 
and the Department of Surgery University of Minnesota. 
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and lung disturbance. By the use of the route described in this paper the 
rigidity of the chest wall remains unchanged and an easy access is obtained 
to the organs in the lower chest. 


The peculiar anatomy of the diaphragm and the transversus alidominis 
muscle makes the procedure a possibility. The diaphragm and the transversus 
al)dominis interdigitate at the point of their attachment. By incising these 



Fig. 2. — Shows a paracostal incision. The rectus and oblique muscles are cut and the costal margin 
is dissected free. Insert shows line of incision. 


muscles at this point one can easily enter the pleural cavity without disturbing 
the peritoneum or the ribs. (See Fig. i.) When the muscles are approxi- 
mated properly there is no fear of post-operative hernia or, in the presence 
of an infection, of danger of peritoneal infection. Judging from the results 
of 48 such experiments on the dog, we may discard these objections as having 
little or no foundation if the intercostal nerves and the peritoneum are not 
disturbed. An advantage in this procedure is that after operation the 
diaphragm becomes temporarily immobilized and thus minimizes the possi- 
bility of infection originating in the lungs. 

The Operation . — In the preliminary report a high rectus incision was 
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advised. In the course of our later experiments it was noticed that a para- 
costal incision, either above or below the costal margin, is to be preferred. 
By this means a better exposure can be assured. Care should be taken not 
to cut the thoracic nerves when the incisions are made. After the oblique 
muscles are cut and in some cases some fibres of the latissimus dorsi and the 
serratus anterior, the costal margin is dissected free by means of blunt dis- 
section. (See Fig. 2.) The dissection is done subcostally until the point of 
attachment of the 
diaphragm and the 
transversus abdomi- 
nis is reached. By 
lifting the ribs up 
at the costal margin 
and exerting a slight 
pressure on the ab- 
dominal wall, the 
point of attachment 
of the diaphragm 
and transversus 
comes into view 
more easily. Blunt 
dissection insures 
against the danger of 
injuring the perito- 
neum, (See Fig. 3,) 

If the peritoneum is 
accidentally cut, it 
should be sutured before the chest is opened and thus no danger of a post- 
operative hernia enters into the procedure. (See Fig. 4.) 

Just before incising the diaphragm artificial respiration is started and is 
continued until the chest is completely closed. If at any time the artificial 
respiration is not satisfactor}^ the opening of the diaphragm can be closed 
by inserting the fingers or, in some cases, the whole hand, into the opening. 
The opening in the diaphragm is now enlarged by cutting as close to the chest 
wall as possible. The incision may be extended as far as the midline anter- 
iorly and as far as the posterior axillary line laterally. By pulling up on 
the ribs and pushing down on the diaphragm a large enough opening can 
be produced to work as high as the hilus of the dog’s lung. The diaphragm 
can be best retracted by using a wide spoon-like retractor. Under the ribs 
at the point of incision of the diaphragm one may encounter bleeding. This 
can be easily controlled by applying pressure with gauze by means of the rib 
retractor. Thus one can get both retraction and heemostasis. 

Before doing any intrathoracic work it is necessary to suture together the 
cut edges of the diaphragm and the transversus abdominis with interrupted 
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Fig. 3. — Shows cut-ends of diaphragm and transversus abdominis 
muscles with uncut peritoneum coming into view. By lifting on the costal 
margin, tip of lower lobe of lung comes into view. 
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sutures. The ends of these sutures should be left long and needles l)e 
threaded to these ends, so that the wound can be closed promptly if any 
necessity arises. (See Fig. 4.) When one is ready to close the chest' he 
can take the interrupted sutures and transfix them to the chest wall by passing 
the sutures and tying them to the intercostal muscles. When all the sutures 
are applied the chest again becomes air-tight. In the presence of a leak one 
becomes aware of a wheeze with each inspiration. This sound is an indi- 
cation of more suturing until the sound disappears. The costal margin is 



Fig. 4. — Diaphragm is pulled by means of clamps and is sutured 
to transversus abdominis muscle. Pleural cavity open with tip of 
lung showing. Insert shows suturing of abdominal muscles to 
chest wall. 


now sutured to the ab- 
dominal wall. Care must 
be taken d u ring this 
step not to injure intra- 
peritoneal organs. The 
muscles are then approxi- 
mated and the skin is 
sutured in the usual fash- 
ion. If no work is done 
on the lungs, it is found 
advisable to aspirate the 
air from the chest. The 
contrary was found more 
desirable when lung sur- 
gery was done. 

For the artificial res- 
piration two methods were 
'employed. A Gessel- 
Erlanger {Awer. Jour. 
Physiol., 1914, vol. xxxiii, 
p. xxxiii) artificial respi- 
ration tank was used in the 
earlier experiments. This 


tank is very satisfactory because it affords an intermittent positive pressure, 
the rate of the blasts being regulated b)' the amount of air that passes through 
the tank. The pressure of the air remains the same. Some of the experi- 
ments were performed with an ordinary foot pump. Under such circum- 
stances a pharyngeal tube was inserted into the mouth of the dog and an 
intermittent pressure was exerted on the floor of the mouth by pressing the 
fingers against the muscles of the floor. This manceuvre prevents the escape 
of air from the mouth and thus is directed into the lungs and expands them. 
This method is especially desirable when work is done in places where there 
are no facilities for the production of compressed air. 

Results. — Forty-eight such experiments were performed. Of the.se 
four experiments were unsuccessful because of poor artificial respiration. 
These animals died on the table. One animal died three hours after t le 
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operation. In this animal the loAver lobe of the lung- was removed. An 
accidental tear on the upper lobe was left unrepaired, with the result that 
the animal bled to death. Two other animals on whom lobectomy was also 
performed died 48 hours after the operation. The exact mechanism that 
caused death in these animals is being studied at present. In these animals 
the chest was filled with a non-coagulable bloody fluid on the operated side 
and a clear serous fluid on the normal side. We did twelve lobectomies by 



Fig. 5 . — ^Effects of septic and aseptic operations into the pleural cavity through the diaphragm. 


using this route. Ten operations were performed on the heart muscle. The 
heart is very accessible by this method. The longest an animal was allowed 
to live was 487 days. It was killed at that time and the diaphragm showed 
a few adhesions at the costo-phrenic angle but perfect healing otherwise. 
The effect of sepsis on the diaphragm was studied. In the animals in which 
an abscess was formed as a result of septic technic the abscess was well 
walled off and the diaphragm held well. (See Fig. 5.) In one animal an 
abscess occurred in the tissues underneath the oblique muscles. In this case 
the peritoneum was. in no way abnormal and the diaphragm wound gave 
way only at one point. No pneumothorax developed as a result of this 
pathologic picture. 

In no animal in which a proper closure was performed did we see a 
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diaphragmatic hernia. This was too good to be true, therefore, an iiUentiunal 
wound of the diaphragm into the peritoneal sac was made. In this animal 
we noticed a gradual ematiation until the animal looked very much like a 
living skeleton. When the animal was killed, we noticed that all the loops of 
the small intestine, part of the cardiac end of the stomach, and the spleen 
found their way into the chest cavity and filled it up to the level of the second 
rib. The wound made at the usual point healed and left only a small scar. 

CONCLUSIONS 

1. The transdiaphragmatic extra pei'itoncal route for surgery of the lower 
intrathoracic organs is a very desirable procedure in chest operations where 
one does not want to di.sturb the chest wall. 

2. The distinct advantage of this procedure is the maintenance of an intact 
chest wall and thus no embarrassment of respiration follows intrathoracic 
operations. 

3. Healing per primam occurs in the cut end of the diaphragm when the 
operation is done under aseptic conditions. 

4. Empyema of the chest occurred in the experiments in which a septic 
technic was used. 

5. A fair access can be obtained to the lower thoracic organs by means 
of this incision. 

6. We hope that eventually this route will find its place in human chest 
surgery. 



SOME NEW PHASES OF THE PHYSIOLOGY OF THE 

BILIARY TRACTS 

By Evarts a. Graham, M.D. 

AND 

Warren H. Cole, M.D., Glover H. Gopher, M.D. and S. Kodama, M.D. 

OF Saint Louis, Mo. 

FHOM THE DEPABTMENT OF SURGERY, WASHINGTON DNIVERStTY SCHOOL OP MEDICINE, AND BARNES HOSPITAL 

The gall-bladder is known to have two functions, of which one is con- 
cerned with the regulation of pressure within the biliary tract and the other 
is concerned with the concentration of bile by the absorption of water. 
Possibly one other function is suggested by the fact that the blood from the 
gall-bladder empties into the portal vein. It might be inferred from this fact 
that perhaps something is formed in the gall-bladder which is necessary for 
the liver to use. At the present time nothing is known about this possible 
additional function, although Sweet ^ has produced evidence which sug- 
gests that the gall-bladder forms something which acts to de-esterize choles- 
terol esters. 

Curiously enough even the question of how the gall-bladder empties itself 
has aroused interest only within recent )'ears. In 1917, Meltzer " proposed 
his now famous hypothesis of the existence of a contrary innervation between 
the sphincter of Oddi and the gall-bladder, whereby a dilatation of the 
sphincter was supposed to be accompanied by an active contraction of the 
gall-bladder. It is upon this hypothesis that Lyon devised his method of 
draining the gall-bladder by means of the instillation of magnesium sulphate 
into the duodenum. Sweet was perhaps the first one to raise serious questions 
against the validity of the hypothesis. He called attention to the anatomical 
difficulties which might act as obstacles against the emptying of the gall- 
bladder through the cystic duct, such as the acute angle which the cystic duct 
usually makes with the common duct, the presence of the Heisterian valves, 
etc. There is now, however, a large amount of evidence which seems to prove 
beyond any doubt that bile passes out from the gall-bladder through the cystic 
duct. A crucial experiment which shows that the gall-bladder empties 
through the cystic duct instead of by absorption of all of its contents has been 
performed by Gopher, who showed that if tetraiodophenolphthalein is injected 
into a dog after the ligation of the common duct, the shadow of the gall- 
bladder will remain indefinitely, for three weeks, for example, in one experi- 
ment, after which the animal was killed. 

Of equal interest with this question has been the one of how the gall- 
bladder empties itself. It is a curious fact that in spite of the countless 
abdominal operations which have been performed, only one surgeon has 

* Read before the American Surgical Association, May 26, 1926. 

fThis work was aided by a grant from Edward Mallinckrodt, Jr. 
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reported ever having seen the gall-bladder contract. Matsuo," a Japanese 
surgeon, states that once he saw it contract after magnesium sulphate had 
been instilled into the duodenum during the course of a laparotomy. If the 
gall-bladder contracts in a manner analogous to that of the urinary bladder 
or the intestine, then one would suppose that by means of cholecystography 
it would be easy to demonstrate the contraction waves. As a matter of fact 
however, not only my associates and I, but also many others have patiently 

watched the visualized 
gall-bladder through the 
fluoroscope but have 
never seen any sugges- 
tion of a contraction 





Fic. I — Artificial gall-bladder produced by uniting a small rubber 
bag to the cystic duct of a dog by means of a glass cannula after the 
normal gall-bladder had been removed. A celloidin cylinder \\ as then 
placed around the gall-bladder to protect it from changes of mtra-ab- 
dominal pressure. Twenty-four hours after an intravenous injection 
of tetraiodophenolphthalem the gali-bladder is just faintly visible 


wave. Similarly, also, 
stimuli which cause vio- 
lent contractions of other 
hollow viscera in the 
abdomen elicit no demon- 
strable response w h e n 
applied to the gall- 
bladder. This organ can 
be pinched with a clamp, 
incised with a knife or 
touched with a cautery 
without the least sign of 
a contraction wave of 
any kind. Moreover, as 
Boyden and Whitaker 
first showed, an electrical 
stimulation which will 
throw the intestine into 
violent peristaltic con- 
tractions will, when ap- 
plied to the gall-bladder, 
evoke no response. We 
have also repeated this 


experiment many times with similar results. It seems certain from all this, 
therefore, that if any muscular contractions occur in the gall-bladder they are 
extremely difficult to demonstrate, and the inference may also be drawn that 
they are therefore of little importance. The rhythmic contractions of the gall- 
bladder desci ibed by Bainbridge and Dale and by others, are probably noth 
mg more than the effect of pressure exerted by neighboring organs as t le 
result of respiratory movements ; at least in the experiments of these aut lors 
the possibility of the effect of respiratory movements as a cause of the contrac 
tions has not been satisfactoril}' excluded. iMoreover, when the gall a cer 
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itself is examined, it is found that its muscle tissue is relatively scanty. 
Boyden states, “ the muscularis of the intestine is considerably thicker than 
that of the gall-bladder, the difference being far greater than appears, since 
the fibres in the intestine are so much more closely packed ” but “ the 
connective-tissue layer of the gall-bladder is nearly three times as thick as 
that of the intestine and, as stained with resorcin fuchsin, is evidently much 
richer in elastic tissue; this tissue is surely an important factor in the 
mechanics of the gall-bladder.” 

Copher and Kodama, in our laboratory, have recently performed crucial 
experiments, not yet published, which can leave little doubt that whatever 
active muscular contraction there ma)^ be. it can at most play only a minor 
role in the emptying of the gall-bladder. The chief factors in its emptying 
are purely passive and are explained on simple mechanical principles as 
follows : The gall-bladder is a distensible viscus which responds to increased 
pressures in the common duct by becoming distended. When the ductal pres- 
sure is suddenly lowered by a sudden opening of the intestinal end of the 
duct, there is an elastic recoil on the part of the wall of the gall-bladder 
which results in the ejection of bile from the organ. Also, as the bile is 
streaming down the common duct past the orifice of the cystic duct there may 
be some siphonage action in a manner analogous to that of the filter pump 
well known to chemists, although the Heisterian valves may interfere some- 
what with the exit of bile in this way. The intermittent sudden opening and 
sudden closing of the duodenal end of the common duct results, therefore, in 
a gradual washing out of the gall-bladder. But obviously it can never be 
entirely ^mpty. Copher has shown that if daily injections of tetraiodophenol- 
phthalein be given to a dog a shadow of the gall-bladder remains throughout 
the entire period of the experiment. This shows conclusively that the gall- 
bladder is never empty, at least during the period of the experiment. The 
intermittent opening and closing of the duodenal end of the common duct is in 
turn dependent chiefly upon the state ’of contraction of the wall of the 
duodenum. Kodama has devised a model to illustrate the filling and emptying 
of the gall-bladder based on these principles, and a description of it will 
appear in the June number of the American Journal of Physiology. 

If now these conceptions are correct, then it should be possible to substi- 
tute in a living animal an artificial elastic gall-bladder which would act very 
much like a normal one in emptying and filling. Such was found to be the 
case.f Copher and Kodama removed the gall-bladder from a normal dog 
and connected a small rubber bag wdth the cystic duct, at the same time 
surrounding the artificial gall-bladder with a celloidin cylinder to prevent 
pressure on it from other organs. By using cholecystographic examinations 
with the aid of tetraiodophenolphthalein it was found that this rubber gall- 
bladder behaved like a normal one, except that of course there was no ability 
to concentrate the bile by absorption of water and that a slightly longer time 

tThe details of this work will appear in a forthcoming issue of the Jour.' of Exper. 
Medicine. 
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was required for emptying, due probably to the facts that the elasticity of tlic 
rubber bag was not quite the same as that of the normal gall-bladder and 
that also the factor of intra-abdominal pressure was excluded by the use of 
the celloidin protector. 

There is also much reason to doubt the existence of a true sphincter of 
Oddi at the end of the common duct in the sense usually understood. At 
least it is not necessary to assume that any such sphincter plays a major role 
in controlling the outflow of bile from the common duct. Gopher and 
Kodama have found that a distinct sphincter cannot always be found apart 

from the fibres of the 
muscle coat of the intes- 
tine. They considered 
that instead the normal 
tonus of the duodenal 
wall might be an impor- 
tant factor in the resis- 
tance to the flow of bile 
into the d u o d e n u m 
because they observed 
discharges of bile from 
the duodenal papilla coin- 
cidently with duodenal 
peristaltic movements. 
While they were experi- 
menting further with this 
point, Burget" published 
his excellent paper con- 
taining h i s conclusions 
that undue importance 
has been attached to the 
sphincter of the common 
duct, that resistance to 
pressure in the common 
duct is offered by the 
normal tonus of the duo- 
denum and that peristalsis of the duodenum is an important factor in empty- 
ing the duct by a milking action and by aspiration due to reduced piessure 
following a peristaltic wave. Carlson had also expressed the opinion 
that the tonus of the duodenal wall is more important than the so-called 
sphincter of Oddi. It is well known that the common duct passes obliquely 
through the wall of the duodenum. According to Quain,® in the human, it 
runs obliquely in the wall for a distance of two or three cm. Practically the 
same anatomical relationship exists in the dog. Gopher and Kodama, m 
work not yet publis hed, have shown that this arrangement constitutes a 

H This work will appear in a forthcozning issue of the Archives of Internal Mcdicmc. 

346 



'"" o^ bi^^'“"*^^*e duo'll”" ol wUe*ev 
^,e corom® ® istaltic '"°''.® d ty *®" 1’ ot *e Sev««' 

'i ^ rTlp®— 1 ;^d oi conu®^,; ,, 

? sW'"' ^""'lle to- to dto “ ,^ate to g^ ^,,evvatto« 

elecit^cal s tUe abi^V a^u\ 

s-"“r;r." rps c: »”" 

t?- ‘^str; “:S'r S«:5r:=;s:; ;: ::' 

pom-W °\'’ A,^ intestto ion. '^. “vato^ o‘ -.mn 

neoto'5'5 1' Aon and i® oonWaty »« ^i^at in-‘'S®“ , an oto'’ 

1 ternate conttoto o^tocal co aV to ppuddev d^ 

a dUtoge f^X^tod Edson - -- ^o,ev 

tVie so-cad®d P cansn'g nian, ^’'''® ,,, and «eaw. ' ‘ o^n o««' 

is m«* ^Boyd®« " ae contain^ "6® ^ gaU-Wadder » ‘ 

substances. oiaUy o® ® apado* oi to » ^aoffl and 

that a to “t;Xtoyato-^ *e bvto ^e o^ rftoe-^ .^ ^ven 

oi reducuig t\ ^.^0 v^itbu bi tbe duo^ i,ab\y 

. r55%;r- Kr.'. ■ r;-”^.:." - 

ddP “ “tt to?e« ;\ecaPed tot f ^ 'Us 0°®®""“ V 

^ne;e now w . it wnV . opnq.^^ ^ d becon^e^ , ^ av^y 

“U: “5: s'«^£;5'r.=5'sS, 

\ivet into to toe- ^ tod° lent a»to antoto, W 

UU toStoJ^nit^ tt to -et- n«a ap. 

rrUto d^* ^Vto to UteSTpeUlSnse^toto^- 

i:Se^^-^ktoPte--^^^^ 

stowntottotot^gUtbegaiito 

crvatns can u 



GRAHAM, COLE, GOPHER AND KODAMA 


Strauss have had good visualization of the gall-bladder in cases of clinicallv 
diagnosed acute yellow atrophy. More recently Fried and Whitaker » have 
found experimentally that moderately extensive chloroform necrosis of the 
liver does not prevent good visualization. If the dye has been introduced 
intravenously, and if care has been taken to exclude peristalsis of the duode- 
num by withholding food during the period of concentration of bile, a failine 
to obtain a shadow may therefore be taken as a nearly absolute indication that 
the gall-bladder is either not concentrating its contents or that the cystic duct 

...... — is blocked. In our experi- 

’ ence it has more often 
, signified the former con- 



dition. It is theiefore a 
definite index of func- 
tion. It has often aston- 
ished us to see how slight 
a degree of gross patlio- 
logical change is associ- 
ated with a failure of 
visualization. We feel 
therefore that cholecys- 
tography is a f a i r 1 y 
accurate index of func- 
tion of concentration. 
Likewise, since changes 
in size of the gall-bladder 
can be observed, we feel 
that cholecystograjihy is 
also an indication of the 
function of regulation of 
pressure within the bil- 
iary system. It will be 
recalled that these are 
the only known functions 
of the gall-bladder. 


Cholecy'stography would therefore seem to give us a fairly accurate index of 


the state of the onty functions of the gall-bladder which are known. 

Recently criticisms have been raised against the diagnostic value of chole- 
cy^stography on the ground that sometimes a normal series of shadows is 
obtained when at subsequent operation pathological changes are found in the 
gall-bladder. Richter,^- in a recent article, calls attention to the recurrence 
of attacks of gall-bladder disease and states that probabl}'^ in therintervals and 
in the early stages of disease the cholec}'’Stographic examination would show a 
normal gall-bladder and hence would be misleading. It is possible that this 
fear may be correct, but. so far as I know, there is no data to support it. 
Our own experience is all opposed to this possibility. It is unfortunate tiat 
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ma}' appear at the time to be functioning normally. It has been our own 
and others’ experience that occasionally a gall-hlaclder seems to possess nearly 
normal functions by cholecystographic examination in spite of a clear revela- 
tion of calculi. This, however, is an exceptional occurrence. Finally also in 
this connection I think it should be stated that, at least in the light of our own 
experience, the utmost caution should be exercised in drawing conclusions of 
abnormality from results obtained with the oral administration of anv of the 
substances because of uncertainty of the amount absorbed. We have found 
that the intravenous method of administration of sodium tetraiodopheuol- 
phthalein in our last 150 cases has given 97 per cent, correct diagnoses as 
compared with only about 75 per cent, with the oral method. All of the 
removed gall-bladders have been subjected to microscopic examination. 

The intravenous method has seemed objectionable to many because of the 
fear of toxic reactions. The toxicity of the halogenated phenolphthaleins 
is due largely to the phenolphthalein part of the molecule, rather than to 
the contained halogen. A substance, therefore, which would give equally 
good shadows in smaller doses might be expected to be followed by fewer 
toxic reactions. We have found that the isomeric compound of tetra- 
iodophenolphthalein, namely phenoltetraiodophthalein, gives equally good 
shadows in doses only about two-thirds as large as those necessary when 
the tetraiodophenolphthalein is used. Moreover, in a series of 103 patients 
injected with this substance there have been no severe reactions at all. This 
substance differs from tetraiodophenolphthalein in that the iodine atoms arc 
on the phthalein part of the molecule instead of on the phenol rings. It 
]X)ssesses also the additional advantage of coloring the serum sufficiently to 
make it of use as a test of hepatic function in a manner similar to the 
Rosenthal test. 

SUMMARY 

1. The h}'-pothesis of Meltzer of the existence of a contrary innervation 
between the gall-bladder and the so-called sphincter of Oddi has little evidence 
to support it. 

2. The opening and closing of the duodenal end of the common duct 
depend almost entirely upon tonus of the duodenum, and it is not necessary 
to assume a separate sphincter to control this mechanism. 

3. The spurting of hile through the ampulla of Vater is due largely to the 
milking action of duodenal peristaltic waA^es upon the common duct Avhich 
passes obliquely through the duodenal wall. 

4. The emptying of the gall-bladder is chiefly a passive phenomenon due 
to factors such as the elastic recoil of a distensible viscus and the gradual 
washing out of its contents hy the ingress of fresh bile from the liver. 
Increased intra-abdominal pressure is also a factor of some importance. 

5. The gall-bladder fails to contract when any of the experimental methods 
are tried which are known to induce violent contraction of either the urinar} 
bladder or the intestine. Muscular contraction of its wall must therefore 
pla}" an insignificant role in the emptying of the gall-bladder. 
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SURGICAL ASPECTS OF CERTMN PHASES 
OF LIVER FUNCTION 

By Edward P. Richardson, M.D. 

OP Boston’, Mass. 

FROM TItE SUKGICAI. SERVICES OP THE MASSACHUSETTS CENERAE HOSrlTAI. 

The work of numerous investigators focussed on the liver and biliary 
system under normal and abnormal conditions has led to important recent 
advances. While our understanding of the physiology and pathology 
involved, our accuracy in diagnosis and effectiveness in treatment have been 
greatly increased as a result of these labors, the mass of new material is so 
great that in certain instances it is difficult as yet to choose measures of 
actual value in clinical surgery. 

The diagnosis of disease principally confined to the gall-bladder through 
clinical evidence and Rontgen-ray studies, according to the method of Graham 
and Cole,^ now compares favorably with that of any other intra-abdominal 
pathological condition. The same can not be said of surgical disease involv- 
ing the liver. In fact, the more the liver is affected in surgical conditions, 
either directly or through disease of the gall-bladder and ducts, the less are 
available methods likely to give us a complete picture of the situation. Some 
method for the prompt separation of those cases of jaundice due to surgical 
conditions, some way of estimating the extent of liver damage in a given 
case, and in particular, some measure of the adequacy of the liver for the 
biological needs of the individual are obviously greatly to be desired. 

The physiology of the liver and its disturbance in disease therefore have 
a definite bearing in surgery. The difficulty is to apply what i§ known of 
the function of the liver to the study of clinical cases. In spite of the vital 
importance of the liver and the multiplicity of functions assigned to it, in 
carbohydrate and protein metabolism, in the storage and modification of fat, 
in the formation of fibrinogen, in detoxication, and in the excretion of bile 
pigments and bile salts, its reserve and its power of regeneration are so great 
that in man, even up to the time of death, there are few changes constantly 
present which we can attribute to failure of the hepatic epithelium. 

Although Mann and McGath - have shown a progressive decrease in blood 
sugar following removal of the liver in dogs leading to characteristic symp- 
toms and death, in man a low blood sugar during the course of hepatic 
disease is exceptional. Bollman, Mann and McGath * have shown in similar 
experiments that a profound modification of protein metabolism occurs. 
There is a cessation of urea production, vsnth consequent fall of blood urea 
if the kidneys are intact. Uric acid accumulates in the blood, in. spite of 
greatly increased excretion in the urine. It seems fair to assume that the 
liver is equall)" important in protein metabolism in man. Yet in disease while 
findings of physiological significance may occur in acute yellow atrophy, 
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important therefore to measure accurately the degree of Ijilirubin retention 
since by this means we may demonstrate latent or occult jaundice. 

The actual measurement may he made by means of van den Bergh’s 
indirect diazo reaction which gives a violet color only in the presence of 
bilirubin, or by an estimation of the depth of yellow color of the serum 
In the latter method the yellow color is compared with a standard solution 
of potassium bichromate i ; 10,000 (Meulengracht),i^ in a Duboscq colori- 
meter (Maue),^“ or more simply with a series of dilutions of the same 
chemical in test tubes as suggested by Murphy,^” the findings with regard to 
this arbitrary standard constituting the icterus index. Since the normal icterus 
index is from 2.5 to 6, there is range for an important degree of pigment 
retention before clinical jaundice appears at about 15. The yellow color of the 
serum may be due to other substances beside bilirubin. Van den Bergh’s 
indirect or quantitative reaction is therefore more reliable as well as more 
delicate, but requires technical assistairce. We have found Murphy’s, method, 
checked by the qualitative van den Bergh reaction, adequate for routine 
clinical purposes. 

The estimation or bilirubin retention through the icterus index or van den 
Bergh test is of unquestioned value surgically, and deserves to take its place 
beside the guaiac test of the stools and the demonstration of red corpuscles 
in the urine. The finding of latent jaundice gives much the same general 
t3q3e of information, our attention is directed either to the biliary system and 
liver or to excessive red cell destruction, which is valuable in obscure cases 
if too much weight is not given to it. Naturally latent jaundice is more 
frequent in gall-bladder disease or septic processes in the liver than in 
peptic ulcer or renal colic. Further, there is now no need for argument as 
to whether a patient is jaundiced or sallow, it can be demonstrated beyond 
doubt. Finally, we have a means of measuring accurately the depth of 
jaundice by which we can follow the progress of disease, choose a favorable 
time for intervention, and estimate the effect of treatment. 

The demonstration of latent or measurement of actual jaundice by these 
methods gives no hint as to the cause of the pigment retention. 1 he prompt 
recognition of jaundice relievable by surgery'' is an important factor in lessen- 
ing operative risk. The qualitative or direct van den Bergh test would seem 
to give the greatest aid in separating various types of jaundice. According to 
McNee,^^ jaundice may be due to excessive hsemolysis, as in pernicious 
anaemia or in familial jaundice, to toxic or infectious action on the liver 
epithelium, as in pneumonia, and after the administration of certain drugs, 
or to obstruction of the bile passages. 

Van den Bergh has demonstrated by means of his direct diazo reaction 
that the retained bilirubin causing jaundice may'^ occur in two forms. In one 
form it gives prompt (maximal within 30 seconds)’*' violet color with his 
reagent. In another form it gives either n o color, or only after long delay. 

* In our experience, according to the technic of McNee,*‘ the color change is rarelj 
so prompt. 
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phthalein was excreted hy the liver in the bile, much attention has lieen given 
to this dye test of liver function. When Rosenthal changed the criterion of 
liver efficiency in dealing with the dye after intravenous infection from the 
excretion in the bile to retention in the blood stream, the test became relativclv 
simple and direct. In actual clinical use, the method has certain limitations. 
While experimentally, as Rosenthal has shown, dye retention is proportional 
to the amount of liver excised, in disease, only one phase of liver function is 
tested ; no information is given, except by inference, as to the state of other 
liver functions. If the liver is unable to excrete bilirubin normally, so that 
it is retained by the serum, dye retention also with few exceptions occurs. 
While the degree of dye retention does not parallel absolutely the depth of 
jaundice, there is a general relation between the two. It is not yet apparent, 
that in cases of obstructive jaundice greater significance can be given in 
diagnosis or prognosis, to the degree of dj^e retention than to the amount of 
bilirubin retention as shown by the icterus index. Further, the use of phenol- 
tetrachlorphthalein in the doses usually recommended, 5 mg. to the kilo, is 
not without possibilities of harm. Thrombosis of the injected vein not infre- 
quently occurs and general reactions have been reported. Maurer and 
Gatewood and Rosenau -- have called attention to the possibility of injury 
to the severely damaged liver. In a case shortly to be operated on this 
aspect is important. 

The chief value of the method lies in the fact that dye retention may occur 
in cases where the serum bilirubin is within normal limits. Greene, hlcVicar 
and Rowntree have shown that this retention may occasionally furnish the 
only evidence of metastatic nodules in the liver. During recovery from 
catarrhal jaundice and after the relief of obstructive jaundice, dye retention 
may persist longer than elevation of the serum bilirubin. Shattuck, Brown 
and Preston state that the Rowntree-Rosenthal test seems to be of greater 
value than the icterus index in the diagnosis of cirrhosis and of malignant 
metastasis of the liver. 

Since the introduction by Rosenthal of a new dye, bromsulphalein, by 
means of which a test can be secured wth a smaller dosage (2 mg. to the 
kilo), we have made use of it in a small number of cases. While it is too 
early to speak of results, we are encouraged to continue, both from the 
information secured as to diagnosis in occasional borderline cases of liver 
disease, and from the freedom from sequelae. 

The jaundiced surgical patient presents a complicated situation, in which 
disturbance of the kidneys and pancreas, dehydration, malnutrition, and sepsis 
may share as well as interference with the liver. While the information 
secured by the methods discussed is of much value, it does not constitute a 
short cut by which a diagnosis or an evaluation of the risks of operation 
may be arrived at. Knowledge of the condition of the patient gained through 
a thorough clinical study, including the chemistry of the blood and urine, 
must be considered of greater importance than direct tests of liver function. 
The most conclusive evidence of an obstruction of the extra-hepatic ducts is 
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THE GALL-BLADDER OF l<)2(r^ 

By Charles H. Mayo^ M.D. 

OF RoCHESTEn, MiNN. 

The gall-bladder is still elusive as to some of its functions, and what has 
been learned concerning it, as well as the function of the biliary apparatus, 
continues to maintain our interest in it, if anything to a higher tension than 
ever. Abdominal surgery largely developed from 1890 to 1900, during the 
ten years following the decade of the discussion of the germ theory of disease 
and the practice of antiseptic and development of aseptic surgery: a period 
in which surgeons were constantly brushing up their knowledge of the 
anatomy of the gall-bladder, ducts and adjacent structures preparatory to 
operations on them. Without enlargement of the lymph-nodes of the ducts 
lesser degrees of gall-bladder disease could not be diagnosed or even recog- 
nized with any degree of certainty with the abdomen open, and most opera- 
tions on it were performed following several attacks of colic. It was often 
necessary for the yellow flag of jaundice to be spread before adequate effort 
would be made to relieve the disease. Many laymen and even some medical 
men considered the attacks of colic neuralgia of the stomach unless the victim 
became jaundiced; to refute the suggestion of probable gall-stones they 
pointed to the absence of jaundice. The gall-stone was the essential factor, 
the real disease which in some unknown and mysterious manner had devel- 
oped in the gall-bladder. Catarrhal jaundice was recognized as an infection 
of the biliary ducts, a disease occurring sporadically or occasionally, several 
cases in a community. Less was known of those not rare cases of jaundice 
showing epigastric soreness and pain in the back, with gastric symptoms, but 
without colic, chill or fever, in which disease of the head of the pancreas 
(either interstitial or hemorrhagic) causes obstruction of the duct. Sur- 
geons saw obstruction of the common duct in all degrees of severity and in 
all stages of development following i-ecurring attacks of colic due to Fenger’s 
floating ball-valve stones. Blockage of the cystic duct and secondary infec- 
tion caused empyema and thickening and contraction of the gall-bladder wall 
which forced stones into the common duct. This condition closely followed 
Courvoisier’s observation that in the cases of stone in the common duct the 
gall-bladder was found contracted in 84 per cent, of cases. Jaundice due to 
obstruction of the lower end of the common duct, from other causes than 
gall-stones, usually dilated the gall-bladder. It was caused by cancer of the 
pancreas, stricture of the common duct, or tumor of the ampulla of Vater. 
Pathologists now reported added dangers from a fixed stone causing no pain, 
as usualty only the moving stones cause colic. Several )’ears after the cessa- 
tion of such attacks of colic, painless jaundice might result from primary 
cancer of the gall-bladd er and ducts spreading to the liver, but m association 

* Read before the American Surgical Association, May 25, 1926. 
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ment to the liver. The gall-bladder receives circulation with full heart 
pressure while the liver is supplied by a comparatively small arterv to cells all 
alike working under low tension. The gall-bladder in man holds approxi- 
mately 30 c.c. of bile, probably one-fortieth or less of the total amount of bile 
made in twenty-four hours. Early morning operations on the abdomen 
usually show the gall-bladder well filled (the fasting condition). The liver 
apparently makes bile at varying speed but constantly, and varying amounts 
pass into the duodenum according to the digestive activity. It is most active 
following meals until the food has left the stomach. Mann believes that from 
this time until the next meal the gall-bladder probably deals with most of 
the bile by filtration of it through its wall into the lymphatic tract. With 
his associates he has shown that tension is not the same in the gall-bladder 
and in the duct, indicating that the gall-bladder can contract and close the 
cystic duct at its juncture with the pelvis of the gall-bladder. The cystic 
duct is surrounded by muscle and usually has folds of mucous membrane 
which are alternately or spirally placed about the duct and were described 
by Heister, in 1782, as valves ; yet some cystic ducts have no valves whatever. 
The cystic unites with the common duct at an acute angle or the hepatic duct 
is separated from the opening of the cystic duct by an intervening septum 
extending below the cystic. The gall-bladder not being like a rubber bulb 
can create no vacuum for suction. It is dependent then on the closure of the 
outlet of the common duct into the duodenum for bile to fill the viscus. 
through the cystic duct. Gage, in his examination of the common duct of 
the cat in 1879, showed that a sphincter existed at the outlet. Oddi made 
extensive research on many species of animals, and proved the presence 
of this sphincter. It is also found in types of animals which have no 
gall-bladder; having no gall-bladder they have proportionately slightly 
larger ducts. 

It has been shown that the bile in the gall-bladder of man is approxi- 
mately ten times as concentrated as it is possible for the liver to make it or 
as found in the hepatic ducts. Bile is rather essential for the digestion of fat, 
yet there is marked variation in the amount of fat in the natural foods in 
different types of animals which have gall-bladders. It is probable that the 
gall-bladder has control of its own cystic duct in order to cause pressure- 
filtration of the water or fluids of bile which pass to the blood stream 
through the lymphatics without coming in contact with the intestinal con- 
tents; also to work properly it should have control of the sphincter of Oddi 
in order to refill itself. Sweet and numerous others believe that under normal 
conditions little or none of the bile which enters the gall-bladder leaves it by 
way of the duct. He has demonstrated parietal pockets along the larger 
intrinsic and extrinsic hepatic ducts which might also act as filters if we can 
think of them as serving this purpose. The so-called glands of Luschka, litt e 
pockets in the mucous membrane of the gall-bladder , are undoubtedly not true 
glands. These correlated actions are probably somewhat like the law of con- 
trary innerv^ation propounded by’’ Meltzer and act through the nervous svste 
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the sympathetic and parasympathetic. Whatever amount of bile is found in 
the gall-bladder should then represent ten times as much bile as has entered 
it. The flow of bile into the duodenum "is said to be increased by intra- 
abdominal pressure which occurs by respiratory efforts. This probably has 
some effect but not in fish, because they respire through gills ; the principle 
must serve varying conditions. Coffey showed that the common duct traverses 
the wall of the duodenum for from three-fourths to one and one-fourth inches. 
The rolling peristaltic waves during digestion would constantly milk the 
common duct and aid in delivery of bile when most needed. It is difficult 
to estimate the amount of exudate of mucus as a colloid formed by the 
mucous lining" of the gall-bladder. After cholec3fstostomy, with a blocked 
C3^stic duct for any reason causing fistula, a considerable amount of clear 
mucus is discharged daity. Whether this mucus has the power of solvent 
action on inspissated bile has not been sufficiently studied. Aschoff showed 
that healthy bile itself has some power of absorption of gall-stones and that 
small stones placed in a healthy gall-bladder lose a considerable part of their 
weight during a few weeks. Blocking the lower end of the common duct 
without gall-stones will distend the gall-bladder and ducts. Within a few 
weeks, first dark bile, then inspissated bile, granular and thick, fills the gall- 
bladder and ducts, and in a few more weeks white bile as colloidal mucus 
alone is found filling the gall-bladder and ducts. Mann and Bollman, b3’' 
ligating the common duct in animals, have shown that a noticeable increase in 
bilirubin is not found in the blood sooner than from twenty-four to thirty-six 
hours and jaundice does not show for approximately four days, indicating 
that the gall-bladder can filter a very large amount of bile. If the ligation is 
made and at the same time the gall-bladder removed, the same increased 
amount of bile salts is noticed in the blood in from three to six hours and 
jaundice appears in twenty-four hours. Sheard with spectrophotometric 
studies shows that it is increased in each fifteen minutes. 

Nature has placed on each of the common, hepatic and cystic ducts at least 
one 13'^mph-node and occasionally two. They have a definite size in health, 
and all surgeons who have paid attention to them have depended quite largely 
on evidence furnished by their enlargement for indications of an excess of 
filtration by the gall-bladder. The size of these lymph-nodes always depends 
on the degree of overwork or the degree of infection present. 

For a few decades we have had surgical treatment of gall-stones and gall- 
bladder disease and previous to that the medical treatment; now medical 
drainage of the gall-bladder and ducts has been added. It is accomplished 
by passing a tube through the stomach into the duodenum and inserting a 
solution of magnesium sulphate or of oleic acid. This relaxes the sphincter 
and stimulates the flow of bile; gall-bladder bile evidently constitutes a part 
of this quantity of bile. Food passing from the stomach as chyme also stimu- 
lates the flow of bile with relaxing of the sphincter, while a 3 per cent, 
solution of hydrochloric acid applied to the duct area raises the duct pressure 
to over 800 mm. through spasm of the sphincter. There is very little ( from 
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lo to 30 mm.) back pressure in the common and hepatic ducts of aniniuh 
without a natural gall-bladder, and the same condition obtains after removal 
of the gall-bladder. The tension in the common duct taken under an.-estlietic 
runs 75 to 100 mm. of bile ; that in the gall-bladder varies from 100 to 200 
mm. Therefore such a pressure is capable of filtering the fluids from bile 
and of increasing its salts to ten times its manufactured strength. Rough 
handling and crushing of the wall of the gall-bladder in forceps seem to 
check its activity of filtration. Thus fresh bile with dye (Graham-Cole te.st) 
does not enter the gall-bladder to show in the rontgenogram. Disease of the 
gall-bladder also checks its activity of filtration. Mann was able to show 
that chemical inflammation of the gall-bladder produced by injecting Dakin's 
chlorin solution intravenously, which has a selective affinity for the gall- 
bladder, greatly checks its activity of absorption, depending on the degree 
of injury produced. The liver has selective affinity for certain dyes, as was 
noted by Rowntree in 1914, in working on tbe chemical tests of renal and 
hepatic function. He showed that phenolsulphonephthalein was excreted by 
both the kidne3'S and liver and that a chlorin derivative, especially phenoltetra- 
chlorphthalein, was handled solely and specifically, by the liver. This is the 
basis of the Rowntree-Rosenthal test of hepatic function. Mann has shown 
that when Rose Bengal d)^e is given intravenously 50 per cent, will appear 
in the gall-bladder within one hour ; some of this appears in the gall-bladder 
when the cystic duct is ligated, indicating that it can pass into the gall-bladder 
from the vascular system either from the liver or the cystic artery. 

The Graham-Cole test is commonly used to demonstrate gall-bladder 
disease with dyes excreted by the liver. A normal gall-bladder takes the 
dye-stained bile into itself through the c)'^stic duct, and shows in the rdnt- 
genogram. If there is an}^ interference with the passage of bile into the 
gall-bladder its outline shows but faintly or does not show at all in the 
rontgenogram. Single cholesterin stones may appear in a gall-bladder so 
little diseased, that it will show the dye. The modern method of giving 
these d}^es b}^ mouth is sufficiently effective and obviates the reaction often 
noted when they are given intravenously or by hypodermic. This test, how- 
ever, should more frequently be reserved for the doubtful cases, difficult of 
diagnosis. Inflammatory conditions of the gall-bladder are infective and due 
to the toxins produced by the various bacteria. 

Three routes of entrance of infection have been discussed: (i) Bacteria 
from the intestine enter the common duct and pass into the gall-bladder 
through the cystic duct; (2) they pass through the liver through the portal 
cu'culation and are not completely destroyed by the liver and pass into the 
ga’l-bladder with the bile; and (3) they are backed up through the lymphatic 
system of the gall-bladder, thus gaining entrance through its wall. These are 
all possible but not probable causes. Pure bile is not a good culture medium 
for types of bacteria found in gall-bladder disease. When inflammation is 
present and the bile contains 30 per cent, of serous exudate, it is a fairly gooc 
culture medium. This presupposes an inflammatory condition making the 
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gall-bladder and its contained bile vulnerable to the attack of bacteria, 
infected material from the v^all ol an acutely inflamed gall-bladder carefully 
prepared by Rosenow to remove superficial contamination will give a culture 
of these bacteria. When they are intravenously injected into animals acme 
inflammatory disease of the gall-bladder results m over 70 per cent, of tests, 
iliese animals being healthy and not ready of themselves to develop gail- 
biadcier aisease soon recover from the local disease, i he hsematogenous route 
IS unaouoteaiy the common one. The gall-biaader, once infected, becomes 
a probable locus for aggravation of existing disease of the heart muscle. 

T he normal liver is a peculiar aaric red with a fairly snarp or axe-liKe edge. 
The abnormal liver found associated with gall-bladder disease and prouaoiy 
preceumg the gall-bladder disease is darker, roughly mottied, often adherent 
to the parietal peritoneum or omentum from previous attacks of hepatitis; 
irom ns color, and rough and granular appearance it could be said to be 111 
a state of biliary congestion or retention, it the sympathetic system now 
produced increased tension on the common duct through spasm of the 
sphincter of (Jddi doubling its pressure, the gall-bladder could be made to 
overwork and hlter an excess of bile fluids, leaving the residue considerably 
more concentrated than normal, m tact tangible and visible as bile sand, 
consisting of bilirubinate of calcium, bilirubin and bile salts with choiesterin. 
With but little increase in tension the duct may not relax during digestion 
and thus greatly increase the work of the gall-bladder and temporarily cause 
gray or light-colored stools. In some quick and fleeting attacks as seen in 
pregnancy, almost clear choiesterin constitutes the stone with but little change 
in the liver or gall-bladder. Gall-stones undoubtedly form quickly, even 111 
a few hours through the stimulation of excessive tat or from toxins. Usually 
a new stone is formed, but occasionally an extra layer is deposited on a 
previously formed stone, the total material usually being less than that daily 
handled by a hen in forming the egg-shell. Thus stones are almost never 
found in the process of formation but they vary in density with their age 
in the same gall-bladder. Are the bacteria the cause of the condition, or do 
the}’^ reside in the gall-bladder wall because of some liver disease and become 
active under opportunity? Sometimes clumps of bacteria are found in the 
centre of gall-stones, but Rosenow’s idea of selective affinity of bacteria for 
the gall-bladder wall through the circulation is undoubtedly the correct one 
as its interior should be as well protected as the hepatic and cystic ducts. 
With bacteria alone Rosenow has created minute gall-stones in the natural 
pockets in the wall of the gall-bladder of animals by intravenous injection 
of bacteria from diseased gall-l}Iadders. A congested liver with diseased 
gall-bladder usually shows, above and about the attachment of the gall- 
bladder, whitened areas of connective tissue. This area is rich in lymphatics 
which are associated with those of the gall-bladder. It is a part of the 
filtration area used by the gall-bladder. This area is thrown into relief 
immediately after an intraA'enous injection of Dakin s solution of chlorin 
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into animals, showing chemical inflammation to be a counterpart of bac- 
terial inflammation. 

The study now becomes more interesting. A diseased gall-bladder over- 
worked in filtration and with a bile-congested liver brought about by spasm 
elevating the tension but not blocking the sphincter of Oddi, should accumu- 
late residue; this should precede the development of gall-stones. I believe 
there is an increase in the percentage of cases of diseased gall-bladder, and 
appendix, and of gastric and duodenal ulcer, most of them not recognized 
until gross lesions have occurred. Appendicitis, formerly worthy of extensive 
discussion, is now accepted as a disease entity and operations on it are com- 
mon. The more seriously it is found to be affected with chronic disease in 
middle age, the more probably will it be accompanied by disease of the gall- 
bladder or a duodenal or gastric ulcer. 

The McBurney incision for appendicitis should only be made in children 
under sixteen years of age ; over that age abdominal investigation is best 
made through a straight incision in the rectus and an infected appendix is 
best dealt with through a similar incision. There is undoubtedly an etiologic 
relationship between appendicitis and disease of the gall-bladder in middle 
life. There are few necropsies of persons aged forty or over in which the 
appendix is normal. This is also the case to-day with the liver and gall- 
bladder. Spasm of circular muscle occurs through the mild stimulation of the 
sympathetic, but may also be apparently of vascular origin, attributable again 
to the sympathetic. 

Is it not possible that, varying with the individual, some defect or defi- 
ciency in food intake, still remaining to be discovered, may cause a spasm of 
the sphincter of Oddi, doubling the work of the gall-bladder filtration, often 
causing secondary spasm of the pylorus, or plaque spasm of areas of the 
stomach wall, with or without the association of appreciable gall-bladder 
disease, or that spasm of the circular-muscle bands, interfering with the cir- 
culation of local areas of the mucous membrane of the appendix or the colon 
in diverticulitis, makes such areas less resistant? The variation in activity, 
degree of virulence of the bacteria or lowered resistance would explain the 
difference in the acute or chronic character of the disease or the amount 
of destruction. Such reasoning would assign to bacteria the role of either 
primary or secondary agents of disease not necessarily in the gall-bladder 
wall but primarily in the intestine, frequently with additional foci in the 
mouth, the cervix uteri after the age of forty, and the prostate after the age 
of forty-five, it may be that we have overlooked the S3nnpathetic nervous 
system as an associated agent of disease when locally influenced by one or 
more of several possible causes. 

Is it not possible that spasm of circular muscle, originating in the sympa- 
thetic nervous system is the primary basis of many diseases of the appendix, 
of diverticulitis, of gall-bladder disease analogous to Raynaud’s disease of 
peripheral vessels, or sudden spasm of the renal circulation ? May not the 
sequence of gall-bladder disease be (i) spasm of the sphincter of Oddi, due 
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to some unknown cause, perhaps by food deficiency or toxins; (2) overwork 
in the function of filtration; (3) inspissation of. bile; (4) altered nutrition 
of the gall-bladder tissue due to circulatory changes which are secondary 
to spasm, and (5) bacterial changes, the type of disease varying with the 
virulence of the organism, the nature of the local condition, duration and like 
conditions. In other words, may not sympathetic irritation and muscular 
spasm be at times a primary clinical factor worthy of further investigation? 

Urticaria has long been considered as caused by some particular type of 
food which is toxic for the individual ; others develop eczema or nasal irri- 
tatio.n. Such individuals are fortunate as they are led to investigate and 
eliminate the cause. Similar manifestations of foods which are toxic to the 
individual unfortunately may not be evident externally. They cause diverti- 
culitis of the colon and irritation of the sympathetic system, producing spasms 
of circular muscle, and producing appendicitis and gall-bladder disease secon- 
dary to long-continued biliary congestion. The vascular spasm seen in renal 
spasm and in Raynaud’s disease serves as a link to attribute similar causes to 
these diseases and duodenal and gastric ulcer. 



PROBLEMS IN GALL-BLADDER SURGERY^' 

By Edgar R. McGuire, ]M.D. 

OF Buffalo, N. Y. 

puOKissoit or soncEur ik the onivebsitv or iitirrAi-o 

The mortality connected Avith cholecystostoiny and cholecysteclomy will 
depend largely upon what operation is done in the serious complications of 
biliary disease so in order to more clearly grasp the whole problem I think tlic 
causes of death in this group of operations should he thoroughly studied. 

There are four outstanding contributoi*y causes of death in this field, 
(i) Long standing jaundice. (2) Cardio-vascular renal disease. (3) Ab- 
scess around cystic duct. (4) Carcinoma. 

The other chief contributory causes are; 

(5) Lung complications including embolus. (6) Associated pancreatitis. 
(7) Hepatitis acute. (8) Liver stones. (9) Peritonitis. 

My own mortality has been largely confined to this group. Most of these 
causes of death are so well understood it is unnecessary to more than mention 
them. Some of them, however, I think need further emphasis. 

In studying my own deaths I have been struck with the number of deaths 
ajiparently due to heart complications, particularly in aged people. Immedi- 
ately you will say that this is an easy way of avoiding the real cause of death, 
but the cases to which I refer for the most part came to autopsy. The picture 
soon after operation is one of acute cardiac dilatation; pulmonary oedema, 
enlarged heart, with no abdominal symptoms. Some had more or less urinary 
suppression associated with cedema but I have felt the real condition was 
cardiac because autopsy showed very little outside of chronic interstitial neph- 
ritis with cardiac dilatation. I am more and more impressed with this con- 
clusion that certain hearts particularly in the aged, rvhich do not show any 
clinical evidence of cardiac disease sometimes are much more impaired than 
some which do. Seldom do we experience any difficulty with compensating 
hearts with clinical evidence of disease. 

Much has been written regarding embolic processes in the lung but I am 
convinced it is a much more frequent incident than we haA^e heretofore be- 
lieA^ed. So many times one sees from the second to the fifth day cases dcA'clop- 
ing pulmonary s)nnptoms usually mild temperature loo-ioi, some cough, 
sometimes bloody, they usually recover. These are usually ascribed to the 
anaesthetic, but I am sure they are embolic in character. Certainly pulmonary 
embolus is a much more frequent cause of pulmonary complications than 
usually supposed and is a definite cause of death in a certain percentage 
of cases. 

Massive collapse of the lungs I have not seen in any case or at least k 
not recognize it. — 

* Read before the American Surgical Association, May 25, 1926. 
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Abscess around the cystic duct is a very serious disease. 1 was amazed to 
read in Deaver’s book it carries an operative mortality of over 30 per cent. 
These of course ultimately must have cholecystectomy done but 1 wonder, in 
view of the very high mortality, if it would not be wiser to do a two-stage ; 
contenting ourselves with mere drainage at the first opei'ation. 

As one studies this group, where the large percentage of deaths occur, one 
is surprised to find the number v/here the mortality is beyond our control. 
Any series of cases which include a fair proportion of cases in this group is 
sure to have a large death rate, consequently any discussion regarding mortal- 
ity in cholecystectomy and cholecystostomy is at least unscientific unless we 
know which operation is done in these complications of gall-bladder disease. 
In my own series of five hundred cases, cholecystostomy has a higher mor- 
tality, merely because I have used this operation in the complicated cases. 

I am thoroughly convinced that in the uncomplicated disease of the gall- 
bladder the mortality in both operations is so low it ceases to be a matter for 
controversy. The question has to be settled on other lines such as permanent 
cures, and the effect of both operations on diseases of the liver and pancreas. 

Possibly we can start on a common ground by stating a few of the sup- 
posed “ settled problems.” I will mention a few of these although with some 
of them you may disagree. 

(1) While infection may not be present inside the gall-bladder it may 
exist in the wall of the gall-bladder. Experiments of Rosenow and confirmed 
by many others together with clinical experience seem to substantiate this 
opinion. 

(2) Stones recur after cholecystostomy. 

(3) Mortality is so low in uncomplicated diseases of the gall-bladder with 
or without stones in both cholecystectomy and cholecystostomy, decision in 
favor of one or the other ought to rest upon other factors. 

(4) Cholecystectomy is obviously the operation of choice. 

(a) Stones in Cystic Duct . — The frequency of stricture here necessitat- 
ing future cholecystectomy would seem in the absence of abscess to make 
primary cholecystectomy imperative. 

(b) Stone in cystic duct with local abscess. Cholecystectomy is impera- 
tive whether it be done in one or two stages of operation. 

(c) All forms of gangrenous cholecystitis. 

The “ unsettled problems ” might be subdivided into : 

(1) Those in which the majority of surgeons agree on the correct pro- 
cedure. 

(2) Those in which the majority of surgeons are more or less in doubt. 

In the first group, I believe the majority of surgeons prefer cholecystec- 
tomy in; 

(i) Adhesions around gall-bladder without otlier evidence of disease. 

I am sure I am not always able to tell what cases are due to disease from, 
infection of the gall-bladder or to the so-called congenital adhesions In the 
presence of clinical evidence of gall-bladder disease I believe these cases should 
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have a cholecystectomy done, on the other hand, I am sure some cases have 
congenital adhesions around the gall-bladder which produce no symptoms 
Here the gall-bladder should be left alone. I hope the discussion will shed 
further light upon how to distinguish between the normal and the abnormal 
gall-bladder in the presence of moderate adhesions without other evidence 
of disease. 

(2) Gall-bladder with stones confined to the gall-bladder. There has been 
so much discussion upon this subject that I hesitate to bring it up at tliis 
time. From personal observation and the literature I am quite convinced the 
very large majority of surgeons to-day prefer cholecystectomy. I presume 
a small minority will continue to do simple drainage. The object of this 
paper, however, is to. emphasize the importance of the complicated case, rather 
than the uncomplicated, as I personally believe in the absence of complica- 
tions as jaundice, old age, bad risks, the question is almost settled in favor 
of cholecystectomy. 

(3) Gall-stones with a low grade of biliary hepatitis. Much has been 
written of late on this subject regarding first its frequency and second the 
necessity of liver drainage in these cases. I have no doubt more or less of a 
low grade liver infection is present in most cases of infected gall-bladders 
but I am sure they are cured by cholecystectomy. . 

(4) With stones in the common duct and a contracted — non-functionating 
gall-bladder cholecystectomy with common duct drainage, should be done be- 
cause the gall-bladder is useless for any subsequent procedures. Usually the 
gall-bladder is a small contracted organ with a large amount of scar tissue 
which if left can only be a source of trouble and of no possible benefit for 
future operative anastomosis. 

In the second group where I think surgeons are more or less in doubt, the 
decision seems to me to be much more difficult. 

(1) In the common duct stones with an apparently functioning gall- 
bladder, the 15 per cent. (Courvoisiers law), if we are sure all stones are 
removed from the common duct cholecystectomy with drainage of common 
duct is a safe procedure. However, complications in these cases are so fre- 
quent that probably in most instances cholecystostomy with drainage of com- 
mon duct is the operation of choice. 

(2) Stones confined to the gall-bladder, complicated by jaundice. The 
jaundice I believe is due to an associated infective cholangitis. I presume 
most surgeons here would believe in simple drainage but if we believe that 
tying off the cystic duct causes better drainage by forcibly dilating the sphinc- 
ter of Oddi, then cholecystectomy should be done. Personally I am in doubt 
but usually do a cholecystostomy when jaundice is present. 

(3) Chronic pancreatitis with or without stones in gall-bladder. Again 
this question depends on the ultimate solution of the effect of tying off the 
cystic duct on the sphincter of Oddi. Chronic pancreatitis is a very unsettle 
problem. I think that Warthen’s opinion that these are largely syphilitic m 
origin is an error because we have treated many without improvement. 
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I presume the severe grades of disease which similate malignancy ought to be 
treated by drainage, either external or into the stomach or duodenum, while 
possibly the milder forms ought to have a cholecystectomy. 

(4) Subacute pancreatitis with areas of fat necrosis is a very difficult 
problem. Of course all gall-bladder complications should be treated in the 
usual surgical manner but just what to do with the pancreas is a disturbing 
problem. I am inclined to believe that these mild subacute cases of pancreati- 
tis might be divided like the old adage into those who get well and those who 
do not. Is the pancreatitis really due to associated infection in the biliary 
system or obstruction to the pancreatic ducts? If due to the former I can see 
where biliary drainage in some form would be indicated, but if to the latter 
I cannot see the purpose of it. Drainage of the lesser sac in the absence of 
localized areas of hemorrhage seems almost futile. Much experimental work 
has been done to prove these cases are due to obstruction. We carried on 
many experiments on cats and found although the cystic duct was quite large 
the common duct was so fine it was almost impossible to force anything through 
it. Consequently I view with considerable doubt conclusions based on these 
premises. Is it not much more likely the disease is either metastatic from blood 
infection or as Deaver views it, direct extension through the lymphatics ? 

The acute hemorrhagic forms of the disease present an entirely different 
situation. Here the mortality is exceedingly high and the less done, with 
ample drainage, would seem to be preferable. 

(5) Carcinoma of the pancreas and Ampula. — If we are sure of the diag- 
nosis I feel those cases should not be operated upon. The difficulty of dis- 
tinguishing between common duct stones and carcinoma of the pancreas, 
especially early, is so great, that operation is advisable in most instances for 
diagnosis. If at operation the diagnosis of malignancy is positive one has the 
choice of doing simple closure of the abdomen or some fonn of anastomosis 
between the gall-bladder and preferably the stomach. Cholecystostomy is I 
think a mistake. Patients almost invariably die much more rapidly than 
if no operation were performed. 

In considering the question of hepatitis there seems to be a good deal of 
controversy. Of course it necessarily follows if you have gall-stones with an 
infected gall-bladder you probably have some associated liver infection. In 
fact the frequency with which actual stones form in the liver is not sufficiently 
emphasized. I presume the term biliary cirrhosis is as good as any other, but 
this is an entirely different pathological entity than acute hepatitis which I 
desire to emphasize. A biliary cirrhosis is cured by treating the cause, namely, 
disease of the biliary system, but acute hepatitis is not influenced by similar 
treatment because the infection is proximal to the gall-bladder and ducts. 

Some cases I have seen have been to me very unusual, in fact it seems I 
have never noted any until the past few years. They have begun with fever, 
later jaundice and usually chills. The temperature varied from 101-104, and 
followed the usual septic type. Chills had no regularity. Jaundice has almost 
always been present to a varying degree. At operation the varying complica- 
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tions were present in the gall-bladder but treatment of it had no influence on 
the condition in the liver. 

The disease ran its course regardless of cholecystectomy or drainage, usu- 
ally ending in death. The liver has varied from a moderately large liver to 
a very small one. The pathological reports varied. Doctor Roman in three 
fatal cases reports, (i) Interstitial hepatitis with jaundice of liver paren- 
chyma. (2) Cholangitis with biliary cirrhosis. (3) Acute cholangitis of 
smaller intra hepatic ducts. Degeneration of liver parenchyma with bile stasis 
with slight fibrosis and slight reduction in size of organ. Two cases were 
re-opened after several weeks, on the advice of the medical attendant think- 
ing stones were overlooked in the common duct. They had chills and tempera- 
ture at irregular intervals simulating common duct stones. Both cases showed 
very extensive adhesions around the liver, but no stones were found. The 
whole pathology of liver infection seems at best poorly understood. It would 
seem as if at one end we had mild biliary cirrhosis and the other end acute 
yellow atrophy with varying grades including infectious jaundice intervening. 

Finally should we not view the whole subject of biliary surgery \vith a 
broader vision, than simply a conflict behveen cholecystectomy and chole- 
cystostomy. The mortality in both is so -small in the uncomplicated case 
that it need not be considered. The real problem is if possible to definitely 
establish the correct procedure in the associated complications of duct, liver 
and pancreatic disease. 
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Of the 32 patients heard from upon whom cholecystostomy was done 18 
or 56 per cent, had to be reoperated, ii of these 18 having cholecystectoiiiies 
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Total 182 

performed and 6 choledochotomy as well as a cholecystectomy. One had a 
second cholecystostomy six months after the first drainage operation and 
four months later a cholecystectomy, since this last operation nine years ago 
he reports by letter that he has had no abdominal discomfort of any kind. 

Hemorrhage . — By far the most common cause for concern in the process 
of removal or immediately thereafter is hemorrhage. The reasons for this 
apprehension are numerous, first — ^an anomalous vessel is cut and its bleed- 
ing stump difficult to locate; second — a normally placed but friable cystic 
artery that has not been transfixed by ligature prior to removal of the bladder 
and the vessels slips through the clamp or is troublesome to reclamp and 
properly ligate; third — inadvertent injury to the ''portal vein in incising the 
common duct for exploration (it is much safer to first employ an exploratory 
needle) or injury to the hepatic artery in an attempt to clamp tlie cystic 
artery which has slipped away; fourthly — profuse bleeding from the gall- 
bladder sulcus. 

Where the cystic artery has been clamped, doubly transfixed with chromic 
catgut and the gall-bladder sulcus carefully sutured over, we have had in our 
series during the last six months three instances where due to persistent and 
violent vomiting, troublesome hemorrhage resulted ; either from a transfixed 
ligature that slipped or bleeding from a reopening of the gall-bladder sulcus, 
necessitating in all three cases blood transfusions with recovery. 

Of our thirty-three deaths four have been definitely due to hemorrhage. 
An obese woman of forty-six years, weighing 260 pounds with a large dis- 
tended gall-bladder filled with stones> also stones in the common duct, a 
cholecystectomy with exploration of the common duct with removal of stones, 
cystic artery and duct ligated together with three transfixion sutures of chromic 
catgut. Common duct drained. Qamp had to be left on what was taken to be 
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Of the 32 patients heard from upon whom cholecystostomy was done 18 
or 56 per cent, had to be reoperated, 11 of these 18 having cholecystectotlties 
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performed and 6 choledochotomy as well as a cholecystectomy. One had a 
second cholecystdstoiny six months after the first drainage operation and 
four months later a cholecystectomy, since thisdast operation nine years ago 
he reports by letter that he has had nO abdominal discomfort of any kind. 

Hemorrhage . — By far the iriost cornmbn cause for concern in the process 
of removal or immediately thereafter is hemorrhage. The reasons for this 
apprehension are numerous, first— ^an anomalous vessel is ctit and its bleed- 
ing stump difficult' to- locate; second-^a normally placed but friable cystic 
artery that Has not. been transfixed by ligature prior to removal of the bladder 
and the vessels slips through the clamp or is troublesome to reclamp and 
propierly ligate; third — ^inadvertent injury to the’ portal vein in incising the 
common duct for exploration (it is much safer to first employ an exploratory 
needle) or injury to the hepatic artery in an attempt to clamp tlie cystic 
artery which has slipped away ; fourthly — profuse bleeding from the gall- 
bladder sulcus.: 

Where the cystic artery has been clamped, doubly transfixed with chromic 
catgut and. the gall-bladder sulcus carefully sutured over, we have had in our 
series during the last six months .three instances where due . to persistent and 
violent vomiting, .troublesome hemoirhage resulted ; either from a transfixed 
ligature that slipped or bleeding from a reopening of the gall-bladder sulcus, 
necessitating in all three cases blood transfusions with recovery. 

Of our thirty-three deaths four have been definitely due to hemorrhage. 
.An obese woman of forty-six years, weighing 260 pounds with a large dis- 
..tended gall-bladder filled with; stones, also stones in the common duct, a 
cholecystectomy with exploration of- the common duct with removal of stones, 
cystic artery and duct ligated together with three transfixion sutures of chromic 

catgut. Common duct drained. Clamp had to, be left on what was taken to be 
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operation was begun. In two cases besides cholecystectomies being done gastro- 
enterostomies were performed for the presence of duodenal ulcers. The 
other four followed simple cholecystectomies; however, one of these had had 
a cholecystostomy done three months previously. Immediately following the 
last operation her temperature rose to .105 degrees and broncho-pneumonia 
developed in latter part of the second or early part of the third day post- 
operative. Post-operative pneumonia does not apply particularly more as a 
danger in cholecystectomy than it does in any upper abdomi.nal. surgical pro- 
cedure. It is listed as having had a considerable place in our mortality list. 

Peritonitis . — Peritonitis resulting from the removal of especially acutely 
inflamed partially gangrenous or ruptured gall-bladders is in our experience 
a grave danger and in such cases cholecystostomy is the operation of choice. 
We do not advocate a removal operation in that group known as the acute 
gall-bladder for the reason that we had several deaths which we considered 
attributable to this procedure. We at the same time feel the responsibility of 
allowing a beginning gangrene of the inner coats due to pressure of a large 
single stone impacted in the cystic duct go to a more complete gangrene with 
subsequent rupture ; yet we believe it is far better that they be obsen^ed for 
twenty-four or thirty-six hours or even longer to see whether or not the 
temperature, pulse rate and blood count will diminish indicating a " cooling 
off ” as it were of the acutely inflamed viscus and thus making it safe to do 
a cholecystectomy. If after thirty-six or forty-eight hours the temperature 
remains elevated, rapid pulse, general appearance not improving, we do a 
cholecystostomy often under local anaesthesia believing frequently that the 
least we do is the best we do. In four of our cases peritonitis has been given 
as the cause of death, one died in five hours where the gall-bladder had already 
become gangrenous and had perforated, definite right upper quadrant perito- 
nitis, cholecystostomy was performed. The second case, a large distended 
acutely inflamed gall-bladder in which the cholecystectomy was done, died on 
the second day. It was thought afterwards that if a drainage procedure had 
been carried out this patient would have lived. The third case was compli- 
cated by a subhepatic abscess present at the time of operation and a spon- 
taneous cholecystoduodenostoniy ; a cholecystectomy and duodenorrhapliy 
performed; patient died twenty-four hours post-operative. The fourth case 
a cholecystectomy, in a woman of sixty with a large distended inflamed gall- 
bladder ; death resulting on the fifth day due to sepsis. 

Immediate Operative Mortality of Unknown Origin . — ^In only one instance 
of our entire list of cases that died while in the hospital was there any note 
made of there being an autopsy performed. There were three cases that died 
within forty hours with immediate hyperpyrexia one 107.2 degrees another 
106 degrees and the other 107 degrees; hemorrhage, peritonitis, pneumonia, 
embolism were all ruled out clinically, in all cholecystectomy was the proce- 
dure. These were not the acutely inflamed type but simply cases with 
symptoms of prolonged chronic cholecystitis with calculi in, the gall-bladder 
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in otherwise healthy women, not jaundiced. In one a cholecystostomy had 
been done one year previously. According to the operative notes the proce- 
dures were carried through without difficulty in fact two noted as being 
extremely easy. All three were drained, one through the upper angle of the 
wound, the other through lateral stab wounds with tight closure of the anterior 
abdominal wound. It seemed that immediately the operation was finished the 
temperature began to rise and reached exceedingly high levels with an accom- 
panying rapid pulse rate. Although no mention is made of unusual liver 
traumatization except in one instance we believe these particular cases died 
from absorption of either diseased or chemically altered liver cells or toxic 
bile. The appearance or consistency of the liver not noted. 

It is a startling and helpless situation to follow to its quick termination one 
of these catastrophies — the last one of these three here reported occurred in a 
young healthy vigorous Greek woman of thirty-five, with a definite and 
classical history of diseased gall-bladder for a period of over three years with- 
out jaundice, heart, lungs, kidneys normal, cholecystography revealed numerous 
shadows indicative of stones in a slightly enlarged gall-gladder. Operation 
upper right rectus incision and easy and splendid exposure of gall-bladder and 
ducts ; the cystic artery and duct fully exposed, comfortably handled and twice 
transfixed with chromic catgut before being cut across and the third ligation 
of the duct and artery made by transfixion and tying after removal of the 
clamp and the gray-walled, stone-filled gall-bladder ; the excision being easily 
carried out from below upward. The liver bed from which it .was removed 
was rather broad, however, with only moderate oozing, the sulcus sutured over 
with the stump of the cystic artery and duct securely tucked and sutured into 
it at its lowermost angle, so dry was the area that it was remarked to be an 
ideal case for closure without drainage, however, a lateral stab wound to 
flank, wrapped tube drain to Morrison’s pouch and a tight closure of the 
anterior abdominal wound was done. Immediate precipitous rise of tempera- 
ture to io6 degrees at the termination which took place in forty hours. 
Pulse rate rose steadily with temperature curve to 154 no signs of pneumonia 
clinically or from portable X-ray films, a dressing done the drain loosened and 
withdrawn a short distance, a slight amount of bile-stained secretion on the 
dressing. No evidence w'hatever of hemorrhage. 

Heyd and Killian ® in their thorough and comprehensive monograph on 
“ The Liver and Its Relation to Gironic Abdominal Infection,” have observed 
“ three clinical states that supervene after operation on the gall-bladder and 
biliary system ” that are not due to hemorrhage, shock, gastric dilatation or 
embolism. In their opinion they were connected in some way with an impaired 
liver function, either a disturbed liver metabolism, a liver dysfunction or a 
liver insufficiency. Their first group corresponds to the three cases just cited in 
our series which were not of the infectious class but were of the group where 
the operation seemed most likely to have " liberated certain deleterious pro- 
ducts the whole mechanism suggesting a complete and rapid cessation of liver 
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function.” These patients regain consciousness slowly from the ansesthetic- 
characteristics of a vasomotor depression appear; although not restless as 
from bleeding, they early show signs of delirium which by the end of thirt>'- 
six hours gradually develops into a coma, and death ensues in the following 
twelve hours. It is now generally accepted that cholecystitis whether it be 
acute or chronic is only a part of an infectious process in the liver and pan- 
creas, whether it starts first as a cholecystitis or a hepatitis is a question of 
dispute. We are quite certain of the existence of an extensive net work of 
lymphatics behveen the gall-bladder and the liver, therefore, it seems reasonable 
to presume that in a gall-bladder removal numerous lymph channels are opened 
and- are so impaired permitting the absorption of toxins from diseased liver 
cells that the entire lymphatic system of the liver may react unfavorably to 
this disturbance resulting in a grave dysfunction. Should the operation be 
difficult consuming much time with a prolonged exposure to the air of the 
liver surface untoward effects may result in the chemical function of the liver 
for hours following the procedure. Crile"* has sho\vn that when the tem- 
perature of the liver is reduced one degree, the chemical actmty of the 
organ is reduced lo per cent. He has demonstrated that ^vhen the abdomen 
is opened, the temperature of the liver falls to 3 degrees even though the 
liver itself is not exposed directly. He furthermore states that “when, as 
the result of the exhaustion incident to disease, the chemical activity of the 
liver has been reduced to 10 per cent, of its normal capacity, death will occur 
if at operation the temperature of the liver is reduced by i degree.” We 
believe that these disasters are caused by the sudden liberation of either toxins 
from or pieces of chemically altered liver cells themselves into the general circu- 
lation ; or perhaps from a stirring up of infected bile in the intrahepatic ducts 
due to operative manipulation; followed by rapid absorption wliich appears 
to overwhelm the patient ^vith resultant delirium, coma and death. The partial 
cessation of liver function from the shock of actual removal of the external 
biliary viscus from its bed and exposure of the liver surface no doubt play a 
role in these cases. The mortality rate following cholecystectomy due to dis- 
turbed liver fiuiction can be lowered by the proper selection of cases. The 
Rountree-Rosenthal dye test is of value in determining hepatic function. In 
surgical cases with jaundice it aids in estimating the activity of the liver 
parench)Tna and should be undertaken pre-operatively in all cases of biliary 
tract disease in uncertain surgical risks to decide whether a removal or drain- 
age operation should be done. The quantitative estimation of the icterus index 
is of decided help in measuring the function of the liver. The in^avenous 
injections of 5 cm. of a 10 per cent, solution of calcium chloride as suggested 
by Walters ® increases the operability in the jaundiced cases ; and the pre- 
operative precaution of forcing fluids, carbohydrate diet and glucose by mouth 
has added much to the safety of all gall-bladder operations. Restoration of 
failing hepatic function is essential if these sudden unexplainable deaths are 
to be eliminated. 
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Other More Obvious Dangers . — In our immediate mortality list other causes 
of death were from pulmonary embolism occurring in four cases ; one instance 
of acute cardiac decompensation on the second day post-operative in a man of 
sixty-six; one intestinal obstruction, type or actual cause of the obstruction 
undetermined; another from bilateral post-operative parotiditis in a young 
woman of twenty-seven ; acute nephritis on the fourteenth day claimed another ; 
one put down as a “ cardiac death ” fourteen hours after operation ; another 
from acute exudative nephritis. A woman of fifty-six years upon whom 
a choledochotomy and cholecystectomy were done and also the drainage 
of a pancreatic cyst ; necropsy revealed pancreatic cyst, interstitial pancreatitis ; 
fatty necrosis of retroperitoneal tissue; and acute exudative nephritis. One 
death from sepsis of the anterior abdominal wall on the ninth day, erysipelas 
having developed, extending to the right from the drainage tract which was at 
the upper angle of the wound. A man of forty-three with a small contracted 
gall-bladder, cholecystectomy closed without drainage of any kind. Tempera- 
ture 105 degrees afternoon of operation; death on fourth day, cause not noted 
in history, perhaps a peritonitis. This was the only one of our twenty- two 
cases closed without drainage that terminated unsuccessfully. One died of 
what was designated as a post-operative colsemia. On the fifth day a chole- 
cystectomy, a choledochotomy and a duodenorrhaphy for ulcer of the duode- 
num was performed. An acutely inflamed gall-bladder was removed in a 
woman of fifty-four, death on fourth day, “ probable sepsis ” entered into 
record as cause of death. The remaining fatality was attributable to a partial 
gastrectomy Billroth ii for carcinoma of stomach, a cholecystectomy was 
also done. The patient died seventy-two days after operation, the cause of 
death exhaustion. 

In this list of thirty-five deaths there were only three in which cholecys- 
tostomy was performed, an immediate operative mortality of about 5 per 
cent., comparing this finding with other immediate post-operative mortality 
charts it seems unusual not to have had a higher mortality from cholecystos- 
tomy. All three were desperately ill patients of over sixty-two years of age. 

As to secondary operations in which cholecystectomy was performed, we 
had four cases ; previous procedures of cholecystostomy having been done one 
year, eight years, four months and six months ; these four are of course taken 
from the immediate mortality chart. 

The cystic artery was ligated and transfixed with three different strands 
of chromic catgut in twenty-seven instances with two strands in only two of 
the cases, no ligature or suture of the cystic artery in one case due to the 
friability of the artery; this was in an acutely inflamed partially gangrenous 
gall-bladder where the cystic artery and duct tore out of the jaws of the clamp 
and tamponage had to be resorted too. In three no mention was made of the 
treatment of duct and artery, A subhepatic abscess noted in one case. An 
'■ abscess between the liver and anterior abdominal wall in another and cirrhosis 
of the liver in still another. In thirty-two, lateral stab wound drainage was 
established, the rest were drained through the anterior abdominal wound, 
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SUMMARY 

1. Four hundred and seventy cholecystectomies; thirty deaths. Immedi- 
ate operative mortality of 6.3 per cent., 105 cholecystostomies, five deaths, 
immediate operative mortality approximately 5 per cent. 

2. Follow up on 241 cases — a percentage for recall of 41.9 per cent. 
Cholecystectomy cases 209, 182 or 86.1 per cent, reported well, symptom-free, 
six of remaining twenty-seven reoperated. Twenty-one not cured of complaint. 

3. Cholecystostomy cases heard from thirty-two; 18 or 56 per cent, 
reoperated. 

4. Four fatalaties from hemorrhage. Anomalous arteries and ducts are 
occasionally encountered. In our 470 cases common duct opened in fifty-four 
with four deaths. 

5. We do not advocate cholecystectomy in the acutely inflamed gall- 
bladder, preferring cholecystostomy. 

6. In that fortunately small but baffling group of cases that end fatally 
\vithin forty-eight hours of unknown cause, we believe, are due to absorption 
of the toxins from chemically impaired liver cells or infected bile from the 
intrahepatic biliary passages, 

7. Other causes of death in our immediate mortality list : 


Pulmonary embolism 4 patients 

Acute nephritis 2 patients 

Intestinal obstruction i patient 

Acute cardiac decompensation i patient 

Bilateral parotiditis i patient 

“ Cardiac death ” i patient 

Erysipelas anterior abdominal wall 1 patient 

Exhaustion following partial gastrectomy. 

Cholecystectomy done at the same time i patient 

“ Probable sepsis ” i patient 

Colsemia ^ patient 

Bile peritonitis ^ patient 
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DEAVER AND BURDEN 

and cystic duct are divided and can be picked up separately and ligated 
They do not retract because of the surrounding inflammatory exudate Of 
course, when these structures can be accurately identified, it is better to 
damp them before cutting. By careful dissection dividing the anterior layer 
of the gastro-hepatic omentum overlying the common duct, the latter is fol- 
lowed up until the cystic duct is exposed, when it is clamped vnth. two long, 
narrow forceps and divided between the damps with the cautery or scissors'. 
The cystic artery is next exposed, clamped and cut. In the event of a long 
cystic and a long hepatic duct, the two joining just short of the duodenum, 
of the presence of an anomalous cystic artery, this dissection will expose 
them, and will also avoid injury to either the common or the hepatic duct. 
It will now be found that the gall-bladder can readily be peeled from its 
attachment to the liver. 

Gangrenous cholecystitis is very rare because the gall-bladder has a rich 
blood supply through the cystic artery and the numerous vessels in its attach- 
ment to the liver. In acute cholecystitis the main blood-vessels in the wall of 
the gall-bladder may become thrombosed and gangrene may ensue. This con- 
dition, when it occurs, is usually an outcome of acute cholecystitis and requires 
similar treatment. 

Acute perforation of the gall-bladder is unusual, because of the protection 
afforded by surrounding structures, and because bile tension within the gall- 
bladder is never, high. The symptoms resemble those of perforated peptic 
ulcer and immediate operation is equally imperative. The wall of the normal 
gall-bladder is strong and capable of marked distention. When diseased the 
muscle fibres and connective tissue are invaded and weakened by inflammatory 
products. There is proliferation of the intramural glands and deepening of 
the crypts which honeycomb the wall. These changes predispose to slow 
perforation and permit the formation of surrounding adhesions with frequent 
attachment to the duodenum, stomach or colon. Finally a communicating 
fistula may form. Attachment of the gall-bladder to the duodenum is more 
often caused by cholecystitis than by duodenal ulcer. When the gall-bladder 
is found adherent to a neighboring viscus a careful search should always be 
made for a fistulous opening which may be very small. In case the fistula is 
large and patulous there is a strong probability of an obstructing stone in the 
common duct. The best procedure is when possible to remove the gall-bladder 
and close the fistula, and make a careful exploration of the common duct 
for stone. 

Calculi are usually the result and sequel of cholecystitis. Perversion of 
cholesterin and fat metabolism may predispose to their formation. Modern 
opinion favors infection of the gall-bladder as the primary lesion. The car- 
dinal symptoms of gall-stones and cholecystitis are often identical. Calculi 
may form early and are nearly always present in the late or advanced stages 
of cholecystitis. According to our conception of the pathology of cholecys- 
titis, it is not reasonable to expect that inflammation and infection wi 
disappear when only the stones are removed. Patients who have had o e 
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cystostomy for stones may, and often do, continue to have persistent 
cholecystitis, although they may be temporarily relieved of symptoms, but 
more stones often reform. The cystic duct and the neck of the gall-bladder 
are usually involved in cholecystitis and are frequently obstructed. Perma- 
nent relief of symptoms by simple removal of the stones presupposes that the 
gall-bladder is capable of returning to its normal condition and that the cystic 
duct is patulous. But the former does not occur, and the latter is not always 
the case. In most instances nature has already extirpated the gall-bladder. 
The indications for cholecystostomy will be determined by the individual case 
and will depend on the necessities of risk, local pathology, and additional 
complications such as acute hepatitis, cholangeitis with stone in the common 
duct, and pancreatitis. In short, we believe that in cholecystitis, with or with- 
out stones, the gall-bladder should always be removed when conditions permit, 
unless it is to be used for biliary drainage, and even here drainage of the 
common duct is often more satisfactory. Retention of the gall-bladder for 
utilization in secondary operations on the biliary tract will be less indicated as 
the primary operation is made more complete and thorough. 

The essential significance of jaundice is a disturbance of that part of the 
hepatic function which has to do with the elimination of bile pigment. In 
this respect the liver resembles the kidney in its relation to urea. Therefore 
jaundice may be functional or obstructive. The functional type may depend 
on the inability of the diseased liver to excrete its normal allotment of pig- 
ment, or in case the formation of pigment is excessively rapid the normal liver 
cannot adequately dispose of it. The latter condition probably prevails in 
haemolytic jaundice. The liver probably modifies in some way the pigment 
brought to it. In the obstructive type of jaundice the block may be anywhere 
in the duct system either within or outside the liver. Intrahepatic obstruction 
may be the result of inflammation and oedema of -the smaller ducts. Extra- 
hepatic obstruction is caused by stone, stricture, carcinoma, and pancreatitis, 
and clinically is frequently complicated by infection. Obstruction of the com- 
mon duct not only prevents the exit of bile, but also impairs the activity of the 
liver, so that in this condition functional and obstructive jaundice rriay be 
co-existant. Cholecystitis may be a cause of functional jaundice, but repeated 
attacks of colic and jaundice are usually caused by stone in the common duct. 
Within the past few years the mechanism and pathological significance of 
jaundice have been in large part explained and a method has been devised for 
measuring the pigment content of the blood. Bile pigment is formed in large 
part outside the liver and carried to it for excretion. Failure of excretion 
causes pigment to accumulate in the blood, and when the quantity rises above 
the threshold value of the kidney it appears in the urine, and later passes 
out of the blood-vessels into the tissues. Therefore, in biliary obstruction the 
degree of jaundice is dependent on variable factors, namely: the extent of the 
obstruction, the threshold value of the kidney, its capacity to excrete pig- 
ment and the permeability of the blood-vessels to pigment so that jaundice 
becomes an imperfect manifestation of increased pigment content of the 
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blood. The quantitative test for bile pigment in serum is particularly useful 
for follo^vlng the progress of jaundice, and as a guide to the safest time for 
operation, but its interpretation must consider the above factors. The capacity 
of the kidney to eliminate pigment may explain the varjdng tolerance of 
patients for jaundice. The liver is the main site for urea formation and bile 
excretion; while the kidneys are the main exit for the former product and in 
obstructive jaundice they attempt to take over the latter function. Long- 
continued jaundice produces a toxic nephritis with an accumulation of urea 
as well as pigment in the serum. In jaundice there is a well-known tendency 
to bleed. In our experience this tendency cannot always be measured by the 
coagulation or clotting time of the blood and is not always directly propor- 
tional to the intensity of jaundice. We have noted that any tendency to bleed 
rapidly disappears when bile drainage is established. Surgical mortality in 
jaundice is probably more often the result of failure to establish bile flow 
with hepatic and renal insufficiency, than from actual loss of blood by oozing. 
The danger factors in obstructive jaundice are, pigment and bile salts in the 
blood, tendency to bleed, liver insufficiency and kidney insufficiency. To 
combat and control these factors should be our aim in the pre-operative 
preparation of the patient. It is our practice after careful study of the 
patient and employment of the recognized laboratory tests to build up the 
glycogen reserve of the body by the administration of glucose and insulin, to 
supply adequate fluid intake, and to fortify the blood by injections of calcium 
chloride and by blood transfusion. One must be cautious not unduly to pro- 
long the period of preparation and pass over the opportune time for surgical 
intervention. Here the judgment and experience of the surgeon are the best 
guides. Cases of painless jaundice are the ones most suitable for study and 
preparation. When the symptoms such as pain, jaundice and intermittent 
fever indicate a stone in the common duct, there is little to be gained by the 
usual methods of preparation; prompt surgical treatment is the best proce- 
dure. Operations on jaundiced patients should be deliberate and tliorough. 
The practiced surgeon will readily detect the basic pathologic lesion. The 
operation should be completed when possible in one sitting rather than divided 
into steps. Secondary operations on the biliary tract are not desirable neither 
from technical nor from therapeutic standpoints. To drain the gall-bladder 
or common duct and intentionally leave a stone for later removal is not for 
the best interests of the patient. In most instances the diseased gall-bladder 
and the stone in the common duct can be removed safely at the same time. 
After this procedure we drain the common duct with a T-tube. When 
obstruction is caused by disease of the pancreas and the gall-bladder is dilated 
and tense, internal drainage, cholecysto-duodenostomy, is the method of choice. 
There is abundant clinical data to support the belief that pancreatitis is 
most often a sequel of cholecystitis; we believe that the usual pathway o 
infection is through the lymphatics. It is difficult to prove or disprove t s 
by experiment; we must rely on pathological and clinical deductions an on 
the testing ground of experience at the operating table. We do not eny 
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looked at the original operation, which unfortunately may occur. In the 
removal of the gall-bladder which contains stones, it is important to be sure 
that small stones or sand are not allowed to remain behind in the stump of 
the cystic duct because of the danger of their ultimate entrance into the 
common duct where they may lodge. A similar sequence of events may occur 
in cholecystostomy when small stones in the cystic duct are very likely to be 
overlooked. The prevention of stones in the common duct in addition to the 
above precautions obviously consists in early removal of the diseased gall- 
bladder. From the clinical standpoint choledocholithiasis may be frank or 
obscure. The deception of the silent stone, so called, varies with the audition 
of the surgeon. The classical syndrome of colic, jaundice, and rigors is well 
known. Often one, sometimes two of this cardinal trinity, may be absent. 
Careful palpation of the common duct should be a routine procedure in all 
operations for cholecystitis. The features which cast suspicion upon the 
common duct are a history of jaundice following repeated attacks of colics, a 
contracted gall-bladder and a dilated thick-walled duct. It is not necessary 
to open and explore the duct in every suspicious case unless careful inspection 
and palpation throughout are prevented by the presence of exudate or 
adhesions. However, no doubt must remain in the mind of the surgeon. 
The principle of thoroughness is more important in this special field of 
surgery than in almost any other. 

Stones in the supraduodenal portion of the common duct are easily 
removed. The duct may be grasped by forceps on each side and incised for 
about one-half inch ; following a gush of bile the stone often pops into the 
wound. The duct should then be explored with the finger, if possible, with 
instruments which are made to pass into the duodenum. When the stone 
removed is facetted, look for more stones. Sand and putty-like material 
are best removed with a scoop. Flushing the duct is apt to carry stony debris 
into the intrahepatic ducts. When a stone is impacted in the ampulla or in 
the retroduodenal portion of the duct, it may be milked back, or if necessary, 
crushed and removed piece-meal. We rarely find it necessary or advisable 
to open the duodenum, although we sometimes mobilize it to expose the stone. 
Thoroughness is essential and the lumen of the duct must be cleared into the 
duodenum. We always drain the duct with a T-tube and when advisable 
remove the gall-bladder. The lower arm of the T-tube is purposely not 
allowed to enter the duodenum, because to do so accomplishes no good and 
may favor ascending infection. The T-tube is allowed to remain for at least 
three weeks, sometimes longer. 

The advantages of pre-operative preparation of patients with jaundice 
caused by stone in the common duct are usually exceeded by the risks of 
delay after the diagnosis has been established. In the absence of cholangeitis 
and when subsidence of jaundice indicates relief of biliary obstruction, it is 
advisable to await the optimum improvement of conditions. 

It is sometimes difficult to differentiate between biliary obstruction caused 
by stone and by carcinoma or stricture. However, calculus obstruction is 
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I. Incomplete primary operation, such as failure to remove the diseased 
gall-bladder, the appendix and a common duct stone, or to recognize and 
treat a peptic ulcer and chronic pancreatitis. Cholecystostomy may tempor- 
arily relieve the symptoms of, but does not cure a cholecystitis, and by its 
mechanical effects may be the cause of new symptoms. Likewise persistence 
of symptoms after gastro-enterostomy for ulcer may be caused by cholecys- 
titis. Removal of the appendix, even when not acutely diseased, is a 


safeguard against future trouble. , . , , 

2 Hepatitis and pancreatitis may persist for several months after chole- 
cystectomy, and then subside. On several occasions we have drained the 

common duct in these cases with good results. 

•3 Accidents of the operation, of which injury to the hepatic or common 
duct is the most serious and unless promptly recognized and treated, may 
result in a stricture with jaundice or a complete biliary fistula. 

A Incorrect diagnosis both before and during operation. The surgeon 
must be trained in the art of diagnosis and in the recognition of patho- 


logical tissue. 


I 
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ASSOCIATION OF CHOLECYSTITIS WITH DUODENAL ULCER* 
By Herbert A, Bruce, M.D., F.R.C.S., Eng. 

OF Toronto, Canada 

PBOFESSOB or CUNICAIi EtmOEHy IK THE ENIVEHaiTT OP TORONTO 

In the last one hundred operations for gall-bladder disease, I have met 
with five cases in which duodenal ulcer was also present although unsuspected 
either from the clinical examination or with the Rbntgen-ray, and one case in 
which the two conditions were recognized as co-existing prior to operation. 
Although only a few isolated references can be found in the literature, most 
surgeons must have had a similar experience. Infection may reach the 
gall-bladder by direct extension through the duodenal papilla or by the 
lymphatics, in which case an ulcer of the duodenum is a possible starting 
point ; or through the arterial circulation. It has been established that certain 
pathogenic organisms show a special affinity for some particular organ and 
tissue, and it is now believed that the blood stream is the principal route 
through which the gall-bladder is infected. Rosenow has shown that strepto- 
cocci and colon bacilli from acute cholecystitis intravenously injected give rise 
to a like disease in animals. Is it not possible that these or other organisms 
may also cause ulceration of the duodenum? Healed duodenal ulcers have 
been found post-mortem in patients who gave no past history of digestive 
disturbance. In Surgery, Gynecology and Obstetrics for January, 1924, the 
late Dr. Archibald Maclaren reports five cases in whom there was the 
co-existence of cholecystitis and duodenal ulcer. The late Dr. A. J. Ochsner 
stated in a clinical lecture that he had observed the two conditions associated 
in the same patient on several occasions. 

It is now clear that we can no longer rely upon occult blood as indicating 
a gastro-intestinal lesion as this may occur in disease of the gall-bladder. 

Dr. E. S. Judd in a paper read before the Southern Surgical Association 
in December, 1921, entitled — “ Bleeding ulcer of the duodenum associated 
with cholecystitis reports four patients upon whom he had operated for 
bleeding duodenal ulcers and in whom the pathological condition was more 
extensive in the gall-bladder than in the duodenum. In each case there was a 
very severe grade of cholecystitis with gall-stones. The chief symptom in each 
case was gastro-intestinal hemorrhage, usually very severe and occurring at 
intervals of a few months. All four patients complained of mild dyspepsia 
but none of them had severe pain and it was impossible to elicit a history of 
gall-stone colic or any other symptom suggestive of disease of the gall-bladder. 
In three cases there were small areas of duodenitis in the region of the duode- 
nal cap with extensive hepatitis and cholecystitis with stones and infected bile. 
In one case hemorrhage occurred regularly every few days. At operation he 
was not able to find an ulcer but found cholecystitis with stones and extensive 

* Read before the American Surgical Association, May 25, 1926. 
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scarring and oedema of the liver which oozed a great deal as the gall-bladder 
was removed. Several years ago Crispin in the Mayo Clinic studied a series 
of cases of gall-bladder disease and found a history of gastrointestinal bleed- 
ing in about 5 per cent. He says that in nearly every instance the bleeding 
ceased after the removal of the gall-bladder. Deaver reports profuse bleed- 
ing in hemorrhagic infections of the biliary tract. In one of his cases blood 
reached the duodenum through the common duct and then regurgitated to the 
stomach; the primary cause being streptococcic cholecystitis. Kelling in an 
article on the relation between cholelithiasis and ulcer of the duodenum, in 
speaking of the differential diagnosis between gall-bladder disease and ulcer 
of the duodenum,' says, that occult blood with duodenal ulcer may mean 
nothing; it may also come from infections in the gall-bladder. Mix reports 
two cases of combined ulcer and cholecystitis, clinically diagnosed as such 
and confirmed at operation. The chief symptom in both cases was epigastric 
pain in one case coming on after food, in the other having no relation to eating. 
He based his reason for diagnosing gall-bladder trouble in both cases on foul 
breath, headaches, vomiting of bile, and the sensation of upward pressure 
experienced by both patients. There had been no attacks of biliary colic or 
jaundice. As Mix points out, the cardiac symptomatology is rare in ulcer and 
very common in gall-bladder disease, but the presence of a good deal of bile 
in the vomitus I do not think is uncommon in ulcer. 

RECORD OF CASES 

Case I. — M. S., female, aged fifty-seven. 

Chief Complaint. — Epigastric pain coming on about two hours after food. Had 
three attacks of severe pain in the right hypochondriac region which necessitated hypo- 
dermics of morphia. The last attack of this nature was followed by intense jaundice 
which lasted sixteen days. She had lost thirty pounds in weight in the last year and 
lived in dread of taking food. Past history: Severe pelvic infection at the birth of 
her last child eighteen years ago. Physical examination: The patient is well-developed 
but poorly nourished. Lower ribs prominent, skin very dry, sclera jaundiced. X-ray 
examinations on two separate occasions showed pressure on the duodenum between the 
second and third portions, the caput regular in outline. In spite of a negative X-ray 
examination for ulcer of the duodenum, a pre-operative diagnosis of ulcer was made, 
accompanied by cholecystitis with stones. 

Operation. — The stomach was found to be small and thick-walled. There was an 
ulcer on the anterior surface of the duodenum one-half inch from the pylorus, three- 
quarters of an inch in diameter and containing new formed blood-vessels. Palpation 
revealed no stones in the gall-bladder, cystic or common duct. The gall-bladder was 
opened at the fundus, wheji the mucous membrane v/as found to be red, thickened and 
four small stones were removed. On account of the patient’s poor condition, cholecys- 
tostomy only was done and the duodenal condition left for future operation if the 
symptoms necessitated it. Patient made a good recovery and is entirely relieved of 
the hunger pain and dread of eating, now three years since operation. 

Case II. — A. R., female, aged sixty-two. Healed duodenal ulcer. Eight small 
faceted gall-stones. Chronic appendicitis. Gave a history of stomach trouble and 
nervousness for a number of years. Two and one-half years previous to my seeing her 
she -was examined by a consulting physician when the X-ray report was negative for 
duodenal ulcer and gall-stones. Gastric analysis was also negative. At this time she 
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complained of epigastric pain and was tender over the transverse colon. A diaenn,;, 
of cohtis and psycho-neurosis was made. Just before seeing me another X-rav 
nation was made Nvith a negative result for ulcer of the duodenum, but evide^e nf 
external pressure on the stomach from behind. She now complained of pain 'm ill 
epigastrium and gas in the stomach and my diagnosis was gall-stones. 

^ Jie scar of an old healed ulcer was found on the anterior surface 

of the duodenum one-half inch beyond the pylorus ivith an adhesion between the duode 
num and the transverse colon and the edge of the liver, just external to tlie gall-bladder 
Eight stones were removed from the gall-bladder and one from the common duct The 
appendix was thickened and obstructed and was removed. 

The patient made a good recovery. I have recently heard from her (two years after 
the operation), and she reports that she is enjoying good health with an absence of all 
her former symptoms. 

Case III.— M. A. P., female, aged sixty. Obstructing duodenal ulcer with gall- 
stones. For several years has had pain in the epigastrium with periodical attacks of 
vomiting of large quantities of fluid and partially digested food, and has steadily lost 
weight. Two years previous to my seeing her an X-ray examination was made with a 
diagnosis of stenosing duodenal ulcer and no gall-stones seen. Following the X-ray 
examination the patient was much improved, had less pain, less vomiting and gained in 
weight, over a period of one year and eight months. For the last four months she has 
had a recurrence of symptoms and was referred to me for operation. Diagnosis: 
Obstructing duodenal ulcer. 

Operation . — ^An indurated ulcer was found on the anterior-superior surface of the 
duodenum, 3 c.c. by 2 c.c. with scarring and puckering. The stomach wall was two or 
three times its normal thickness and dilated to twice its normal size. A posterior gastro- 
enterostomy was done. The gall-bladder was found filled with multiple small stones 
which were removed. 

The operation resulted in complete relief of her symptoms and she recently reported, 
three and one-half years since operation, that she has had no recurrence and has 
recovered her normal weight. 

Case IV. — E. B., female, aged fifty-two. Cholecystitis with one large gall-stone. 
Duodenal ulcer. Appendicitis. She had been ailing for several years. Four years ago 
she was seen by a consultant who diagnosed cholecystitis, chronic appendicitis and oral 
sepsis. She now complains of recurrence of her former symptoms, vis., pain in the 
epigastrium, occurring at irregular intervals, nausea and belching of gas, no hunger pain 
and pain not relieved by eating. When I examined her there was tenderness and increased 
resistance over the appendix and gall-bladder regions. X-ray was negative for duodenal 
ulcer. Diagnosis: Cholecystitis and chronic appendicitis. 

Operation . — The gall-bladder was foimd to be considerably thickened and contained 
one large stone. The appendix was chronically inflamed. A very large healed ulcer on 
the anterior-inferior aspect of the first portion of the duodenum was found but causing 
no stenosis. The gall-bladder and appendix were removed. As she had not had the 
usual symptoms of duodenal ulcer and as the ulcer appeared to be healed, and as her 
condition was not very good, it was thought best not to operate upon the stomach, ^ It is 
now six months since the operation and last week her husband (a practicing physician) 
informed me that she had complete relief of her symptoms, had gained in weight and 
was feeling better than she had felt for years. _ _ 

Case V,— W. H., male, aged sixty-five. Had indigestion and attacks of pain in the 
epigastrium for ten years. Two years previous to my seeing him had a gall-bladder 
operation by another surgeon, A few months after this operation his symptoms recurre , 
\vith pain one or two hours after eating. For the last two or three months has la 
periodical attacks of pain with vomiting of large quantities of partially digeste 00 
Has had gastric lavage twice a week for two months when retention was foun 0 one 
to two quarts. Examination : Patient is greatly emaciated. The stomach is 1 a , 
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occupying about one-half the abdomen. The passage of a stomach tube revealed about 
one and one-half pints of retention. Patient was given glucose interstitially and a 
stomach lavage every six hours for two or three days to prepare him for operation. 
Diagnosis now was duodenal ulcer, wth stenosis. 

At operation I found a huge duodenal ulcer on the anterior-superior surface of the 
first part of the duodenum just external to the pylorus, causing almost complete obstruc- 
tion. The stomach was greatly dilated and thickened. Considering the evidence of long- 
standing disease in the duodenum, it seemes more than probable that the ulcer %vas present 
at the time of the former operation but was overlooked. A posterior gastro-enterostomy 
was done. 

He made a good recovery and now, six months after operation, has gained twenty 
pounds in weight. 

Case VI. — E. A. H., male, aged forty-eight. When the patient entered the hospital 
he had been ailing for three months and for the past three weeks had had marked jaun- 
dice, dark urine with recurring chills and an evening rise m temjjerature to 103-104 F. and 
pain in the hypochondriac region. On examination he was found to be very tender 
over the gall-bladder area and along the lower border of the liver, which extended about 
two inches below the costal margin. He gave a history of having had pain three or 
four hours after meals (relieved by taking food), and tarry stools, for the past ten 
years. Six years ago had what was called an exploratory laparotomy done when the 
gall-bladder and duodenum were examined and found normal, but a chronic appendix was 
removed. Diagnosis; Cholecystitis and cholangitis. 

Operation . — The liver was found considerably enlarged, extending two inches below 
the costal margin. The gall-bladder was greatly thickened as also were the cystic and 
common ducts. The head of the pancreas was enlarged and very hard. The gall- 
bladder was opened when the wall was found to be infiltrated and the mucous membrane 
congested; no stones found. The duodenum was the seat of a thickened cicatrix of a 
healed ulcer in its first part just external to the pylorus. The gall-bladder was drained. 

After an illness of about three months he succumbed to septic cholangitis. 

CONCLUSIONS 

(1) The co-existence of cholecystitis and duodenal ulcer is not rare and 
in operating for gall-bladder disease a careful examination of the duodenum 
should always be made. 

(2) In this small series, although both conditions were present, the symp- 
toms of gall-bladder disease predominated except in one case. 

(3) In making a diagnosis the clinical examination is much more reliable 
than the X-ray. 

(4) This series would seem to confirm my view that multiple operations 
in the abdomen, as too frequently practiced, are unwise and often unjustifiable. 
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STRICTURES .AND OPERATIVE INJURIES OF THE 

BILE DUCTS * 

By John Douglas, M.D. 

OF New York, N. Y. 

Operative injuries to the bile ducts while not frequent are met with suffi- 
ciently often to make a study of the reason for their occurrence and the best 
method of repair of some interest. The reports in the literature are usually 
of one case or a limited series 'of cases, which are reported in order to demon- 
strate some method of repair. Considerable series of cases showing the end 
results of the various methods of repair have been seldom reported. 

Cmise of Injury. — The operative mortality and frequent necessity of 
reoperation, and the frequency of recurring symptoms, makes it worth while 
to consider the causes of injury and the method of avoidance. It is of interest 
that the accident has occurred at the hands of the best surgeons, sometimes 
in an easy case, and it may result either when the operation is started at the 
cystic duct and the cholecystectomy done from below upward, or from the 
fundus downward. But the accident has occurred here usually because of too 
much traction in the effort to remove the whole cystic duct, which it is better 
not to attempt as injury to the common hepatic duct is more likely to occur, 
than stones to form in the small amount of cystic duct remaining. 

In the more difficult cases there may be: 

1. Insufficient exposure, causing failure to recognize the cystic and 
hepatic ducts. 

2. Traction on the gall-bladder, causing angulation, with clamping of a 
part or jthe whole hepatic duct. 

3. Bleeding from an unseen point, resulting in a blind effort to clamp an 
invisible vessel, so that the duct is clamped, the clamp being left in situ, or 
the duct tied off around the clamp by means of a suture on a needle. 

4. Inaccessibility of the duct may be due to a distended, inflamed and 
thickened gall-bladder, which causes marked shortening of the cystic duct. 

Anatomy and Congenital Abnormalities. — In addition to these causes, in 
which the normal anatomy of the parts may be changed by pathological 
conditions, there are other conditions increasing the danger of injury, due to 
congenital, anatomical abnormalities. Eisendrath describes these abnormali- 
ties which may occur in the ducts and the vessels as follows : 

1. The cystic duct does not always unite with the hepatic at an acute angle, 
as occurs in 75 per cent, of the cases. In 17 per cent., it may run parallel 
with the hepatic duct and its terminal, 2 cm. or more, may be united to the 
hepatic duct by fibrous tissue. 

2. In 8 per cent., the cystic duct makes a twist in front of or behind the 

hepatic duct. 

* Read before the American Surgical Association, May 25, 1926. 
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may be possible to find both ends of the duct. The lower portion may be 
found only with great difficulty in these adhesions, or may not be identified 
In many cases the stump of the hepatic duct, or the right and left hepatic 
ducts may be retracted into the transverse fissure of the liver and appear 
as a small fluctuating area which can only be identified by aspiration of bile 
with a fine needle. In some cases, instead of forming a common pouch, 
they may be divided, each duct being closed off separately (Case I), Fre- 
quently a stricture remains patent, but very narrow, and it closes when cholan- 
gitis develops. Thick inspissated bile or sandy material, or even small 
stones may form behind, and cause blocking of the stricture (Cases VI 
and IX). 

It is stated that in reconstructed ducts, epithelium forms rapidly to line 
the reconstructed area. While this has been proven experimentally on 
animals, it is still doubtful how much epithelium forms along the line of 
a reconstructed duct which has been repaired after an injury, particularly in 
the presence of cholangitis and infection. It would also appear to me that 
even if epithelium did form, as long as there has been any infection present, 
the surrounding scar tissue is going to contract and cause subsequent narrow- 
ing in many of these cases. In an autopsy protocol of one case reported in 
this article (Case VIII), in which the stricture extended for over 2 cm. 
there were isolated spots of epithelium, shown by the microscope, along the 
strictured area, but most of the strictured area contained no lining epithelium. 

When the obstruction is almost complete, the liver is enlarged, with dilated 
intra-hepatic ducts often filled with thin, pale, watery bile. If the obstruction 
is relieved at operation, by opening the hepatic duct; or if the liver is cut 
into at autopsy, these dilated ducts collapse with a marked diminution in size 
of the^ liver. There is a varying amount of cirrhosis, apparently related to 
the amount and length of time the cholangitis has existed, and the liver may 
be hard and contracted, -with a cirrhotic spleen and portal obstruction (Case 
VIII). Microscopical examination of the remaining duct shows round-cell 
and leucocyte infiltration as evidence of infection. 

Symptoms . — ^When due to operative injury, the symptoms usually, but 
not always follow a post-operative history of prolonged drainage of bile from 
the wound. This drainage finally ceases, or a permanent fistula remains. 
When drainage ceases, the appearance of symptoms varies as to time. Occa- 
sionally, several years may elapse, then occur attacks of jaundice, pain, 
usually temperature elevation, and clay-colored stools. This may become 
progressively worse, or the patient may continue to have attacks of varying 
severity over months or years, finally requiring operation. The symptoms 
will vary also, depending on the degree of obstruction and amount of cholan- 
gitis, or the combination of both. It is sometimes difficult to reconcile the 
appearance of symptoms with the pathology found at operation (as in Case 
I). In this patient there was no biliary discharge following operation, the 
wound healed by primary union, and jaundice and signs of obstruction did 
not appear until four months later, although at operation the whole main 
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without jaundice, for several months or sometimes several years and thr- 
completely recover.” . ' 

Case I.-S. T., female, thirty-hvo. Cholecystectomy in another hospital. June 102.. 
Had temperature following operation. Wound healed by primary union Symptoms f 
jaundice and cholangitis m November, four months later. Bile index 167. At operation^ 
December 30, 1924 stricture found at junction of hepatic ducts with a separation of 
between one and two cm. of stricture from upper end of normal duct below. Recon- 
struction by end-to-end suture over a T tube in December, 1924. Well five months and 
then had recurrence of symptoms which lasted until November, 1925. No symptoms 
since that time. Gained fifteen pounds in weight. Bile index at the present time nine 
Now well eighteen months after operation, and symptom-free for six months. (Douglas ) 

Case IL— D. H., female, fifty-four. Cholecystectomy in October, 1919.’ Gangrenous 
gall-bladder, stones in the common duct, cholangitis (bad infection). Part of duct 
sloughed out with drainage tube which had been sewed into wall of duct. Symptoms 
appeared August, 1920, eight month after operation— jaundice and cholangitis. Second 
operation, October, 1921, two years after previous operation, ‘Closure of the ducts 
at bifurcation, which was connected with the common duct by a strand of tissue repre- 
senting the posterior wall of the duct. Reconstruction by suture over T tube. Patient well 
one year, then symptoms recurred and persisted until May, 1923. Has been well since 
then (four years) and has gained seventy-three pounds in weight. (Douglas.) 

Case III. — L, H., male, forty-six. Cholecystectomy in another hospital, June, 1919. 
Sinus never closed. Profuse bile drainage. Operation, December, 1919. Ducts found 
cut at junction of hepatic with common. Ends of cut ducts sutured together. Profuse 
drainage eleven days. Stopped on thirteenth day. Now well six years. (Downes.) 

Case IV. — E. H., male, forty-four. Cholecystectomy in another hospital in 1917. 
Clamps left on for hemorrhage for forty-eight hours. Had attacks of jaundice for six 
months after operation, then well for, three and a half years. Then for the next year had 
nine or ten attacks of pain, colic, and jaundice. At operation (June, 1922) a stricture 
was found at the hepatic bifurcation one-eighth of an inch in length which would not 
admit probe. Hepatics much dilated. Stricture cut, T tube inserted and left in one 
month. Two months later, recurrence of symptoms. Third operation in October, 1922. 
Recurrence of stricture which was again divided and T tube inserted. Well since (four 
years), (Downes.) 

Case V. — ^J. V., female, twenty-two. Choelcystectomy in another hospital in August, 

1919, followed by chills, fever and persistent sinus. Second operation in another hospital 
in November, 1919, for persistent sinus. This was unsuccessful. Operation in February, 

1920. Stricture found in right hepatic duct which had been divided and retracted into 
liver. Left hepatic apparently continuous with common. No effort to suture duct at this 
operation. Fistula failed to heal and reoperation done August, 1920. Duct sutured over 
tube, led out through common duct above duodenum, and out through abdominal wall. 
Well six years. (Mathews.) 

Case VI. — G. S., female, fifty-four. Cholecystectomy in another hospital in 1922. 
In hospital six months, then returned home, but had attacks of pain at times and coniinuous 
jaundice. Second operation for stone in common duct in 1923' I*' hospital six weeks. 
Was well eight months, then again had attacks of pain and almost continuous jaundice. 
Operation April, 1925. Patient jaimdiced. Dilated hepatic duct found, opened an 
drained. Probe could be passed up to liver, but not down into common duct. Reoperation 
April 28, 1925. Sinus running down to dilated hepatic duct. Common duct not oun 
in adhesions, Hepatico-duodenostoray over tube. Tube remained in place over two 
months and patient remained well until January, 1926 (nine months) when symptoms 
returned, and she was again operated on in February, 1926. At this time duo enum was 
opiened — point of anastomosis of duct and duodenum dilated and inspissate 1 e a 
mucus escaped through opening. Tube inserted into duct and down into uo en 
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Duodenum closed. Wound healed and patient discharged three weeks later. Again 
returned to hospital six weeks later wth some symptoms of jaundice and cholangitis, 
which cleared up in a few days. This was only two months ago — end-result cannot be 
stated. (Downes.) 

Case VII.— rS. S., male, forty-two. (Case reported in Annals or Surgery, 1918, 
vol. Ixvii, p. 619). Cholecystectomy in December, 1917. The hepatic duct was cut at 
its junction with the cystic. Immediate end-to-end suture done. Bile discharged six 
weeks and then stopped suddenly. Patient well to September, 1919 (twenty-eight months) 
then had attacks of pain with chills and some jaundice, all the time up to January, 1923, 
when he was again operated on. Stricture had recurred. This was divided and a T tube 
inserted. Tube continued to discharge bile and was left in for seven months. Stools 
showed bile, but eyes jaundiced at times. Biliary fistula persisted. Patient re-admitted 
to hospital, June, 1924, and died of mesenteric thrombosis. Autopsy showed fistula 
draining common duct. Hepaticus above stricture dilated and contains inspissated bile. 
Firm scar tissue band at centre of duct The lumen is small but patent. Cirrhosis of 
liver. (Downes.) 

Case VIII . — !>. H,, female, forty-eight. Cholecystectomy in another hospital in 
1916, followed one month later by jaunice. At operation, in same hospital, common duct 
not found, and hepatico-duodenostomy over tube was said to have been done with attempt 
to reconstruct lower end of duct from duodenum. Tube in place for several months. 
Since then intermittent attacks of pain, temperature and jaundice. Operation, September, 
1917 in St. Luke’s Hospital. Stone found impacted in ampulla of Vater, and removed 
transduodenally. Condition improved, most of bile entering duodenum, but had nausea, 
temperature and slight jaundice at times. Reoperation, November, 1917. Hepatic duct 
drained for cholangitis. Contained inspissated bile. Hepatico-duodenostomy not inter- 
ferred with. The drainage ceased, and patient was in good health, gaining forty pounds, 
until June, 1919, when she again had chills, fever and jaundice when the duct at the hepatic 
fissure was again opened and drained. At this time there was bile in the duodenum, 
showing obstruction was not complete. Patient died in October, 1925, with ascites and 
deepening jaundice. Autopsy showed cirrhosis of liver, and large spleen. Ducts only 
moderately dilated. Beginning at the portal fissure there was an irregular strictured 
portion of duct at least an inch in length and about the calibre of a knitting needle. 
Below this, the duct appeared normal. It was the opinion of the operator. Doctor 
Mathews, that a hepatico-duodenostomy had not been done, as stated, at the previous 
operation, because of the continuity of the common duct, but that the anastomosis must 
have been made with the cystic instead of hepatic duct, (Mathews.) 

Case IX. — E. K., female, thirty-nine. Cholecystectomy in 1914. Part of common 
duct excised. Immediate suture and repair over a tube into duodenum. Permanent 
fistula developed. Six months later, rcoperation, stricture one-half to three-quarters 
of an inch found. Stricture was excised and posterior wall sutured, but anterior wall 
could not be approximated. Defect covered anteriorly with round ligament and omentum. 
Patient well two and a half years, then reoperated on by another surgeon in October, 

1916, who removed biliary calculi from above stricture and dilated latter. In January, 

1917, symptoms recurred and operation done by third surgeon resulted in death of 
patient. (Lyle.) 

Case X. — O. O., female, twenty-nine. Cholecystectomy in another hospital in 1916. 
Drained five months — followed by fever, chills and jaundice. Operation in St. Luke's 
Hospital in May, 1918. Many adhesions, common duct not found. Man}' glands in 
region of ducts. Bile finally obtained from hepatic fissure of liver. Drained. Patient 
died after three transfusions. Autopsy showed hepatic ducts dilated to size of ring finger, 
completely closed off apparently from remains of common duct b}' adhesions and Ij-mph- 
nodes, but probably some small lumen was present, as some bile had been present in 
stools during past j'car. (Mathews.) 

Case XL — R. P., female, twenty-three. Cholcc}’$tectomy from below in November, 
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1924, followed by profuse biliary drainage. Patient was discharged one month nff 
operation with wound healed and bile in stools, but returned in two months with iaund' 
Was pregnant at time. Went through pregnancy. Had five or six attacks of nah 
when jaundice would get worse. Operation, November, 1925. Common duct not found' 
Liver enlarged and contained several tgistic masses. In portal fissure dilated hepatic 
duct found, containing white bile. Tube drainage of hepatic. Patient died five days later 
from hemorrhage, after three transfusions. (Downes.) 

Case XII.— V. S., female, forty-eight. Cholecystectomy for cholelithiasis, December 
1924. Bleeding following removal of gall-bladder stopped by clamp and suture ligature! 
Operation followed by biliary fistula and acholic stools. Refused reoperation. Reoper- 
ated on several months later abroad and died as result of operation. (Westerman.) 

Analysis of these twelve cases from the Surgical Service of St. Luke’s 
Hospital shows that five are well and symptom-free from one and a half to 
six years after operation (Cases I, II, III, IV and V) of these, two had second 
operations (Cases IV and V). All were cases of suture of the ducts. Three 
over a T tube (Cases I, II and IV). One with no tube drainage (Case III) 
well six years. One with tube led out through the common duct below the 
point of repair (Case V) well six years. Two had reappearance of symptoms 
after operation which lasted four to twelve months, but are now symptom-free 
eighteen months to four and a half years after operation (Cases I and II). 
One patient had a hepatico-duodenostomy and was well nine months. Recur- 
rence due to narrowing of the lumen and obstruction from inspissated bile. 
Reoperation and return of symptoms two months later (Case VI). Too 
recent to give end-result. 

One patient was well almost two years after immediate end-to-end suture, 
then reoperated, stricture cut and T tube inserted. Sinus never closed, 
S3unptoms occurred at intervals, and patient died one and a half years later 
of mesenteric thrombosis (Case VI). One died after four operations during 
eight years (Case VIII). One after repair over tube into duodenum, six 
months following immediate suture repair was well two and a half years, 
then had third operation, in another hospital, from which she died (Case IX). 
Two died of drainage operations, both of secondary hemorrhage (Ciases X 
and XI). One of a repair in another hospital (Case XII). 

It is obvious that no justifiable conclusions could be based on this series 
alone. Study of other series are of interest. Judd reports ten cases. Of 
these, four died (two as an immediate result of operation) one two years and 
one four months after hepatico-duodenostomy (Cases I, HI, IV and V). 
Three cases were well and symptom-free. One in which stricture was divided 
and T tube used was well seven and a half years (Case II). One repair 
of defect by insertion of a piece of cystic duct, well seven and a half years 
(Case VI) . One of transverse suture after spliting stricture and T tube used, 
well three and a half years after two years of symptoms (Case VII). Three 
cases still complained of some symptoms. Case VIII had three operations 
division of stricture with T tube, a lateral anastomosis and a hepatico-' 
duodenostomy. Was in good health for three years, but at times jaundiced. 
Case IX had two operations. In both the stricture was cut and a T tube 
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inserted. In good health for two years, but has had recurrence of pain. Case 
X had two operations, both hepatico-duodenostomies one year apart, and one 
and a half years later had attacks of pain and jaundice. 

Seven cases of hepatico-duodenostomy are reported by Erdmann, which 
are classed as eight operations with seven patients. Two died (Cases III and 
V). Case I was well five years after second operation (hepatico-duodenos- 
tomy). Case IV, well five years after operation. Case VI had t^vo operations 
and not reported cured. Case VII, tube in place eleven months — reported 
well three months later. Case VIII, reoperation five months after hepatico- 
duodenostomy and only reported as convalescent. 

McArthur has reported five cases of repair of the ducts over a tube into 
the duodenum. The point of importance in these cases being the use of a 
cuffed tube or the funnel end of the tube which was placed in the duct above 
the stricture, a long portion of the tube going into the duodenum. 

A personal communication recently received from Doctor McArthur gives 
the final report in these cases. Case I died two years after operation from 
carcinoma of the stomach. Case II died one and a half years after operation 
from septic cholangitis from the presence of a short tube that never passed, 
as described in his paper. Case III is still alive and free from jaundice eight 
years after operation, but every month or so has an attack of chills, fever and 
vomiting, suggesting intermittent cholangitis. Patient had a gastro-enteros- 
tomy five years ago for pyloric stenosis. Case IV still well. Case V operated 
on in 1913 by Doctor Finney, who found stone in the common duct which 
contained a fragment of rubber, probably from small portion of catheter. 
Believes patient is still alive. 

In the series of fifty-one cases- from the literature published by Eisendrath 
in 1920 and including cases of duct injury from the series of Eliot reported in 
1918, there were fifty-one cases of injury to the bile ducts. Of these, the 
result after one year is only reported in four cases. The rest, in which any 
time is mentioned, are reported as well four to ten months after operation. 
The others are reported as dead as a result of operation, or recovered. One 
is reported as again having symptoms. There are five cases of operative injury 
%vith immediate transverse suture of the hepatic duct over a T tube, quoted 
from Kehr’s Surgery of the Bile Passages, with the report, “ all recovered and 
remained permanently well,” but with no detail as to time mentioned. Of the 
cases reported as well over one year in this series, one by McArthur died two 
years later of carcinoma of the stomach; and one by Lyle (Case IX) died 
later as a result of operation for recurrence of symptoms. 

Two cases in this series are of especial interest. One reported by Wolf in 
which the gall-bladder was anastomosed to the common duct, was reported well 
four years later ; and one reported by Jenckel, in which there was an oblitera- 
tion of the common and lower part of the hepatic ducts for a distance of 
8 cm., which was repaired by means of a tube from the hepatic duct into the 
duodenum. The patient remained well four years after operation, and the 
operator states that four weeks after operation, when the tube w'as removed, 
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the canal, lined by epithelium, was found. Of the remaining cases, it is 
of interest to state that one case reported by Downes in 1918 as a case of 
recovery, died in 1924, having been reoperated with recurrence of symptoms • 
and also that the case in this series reported by Stettin, of immediate suture 
following the injury in 1915 was perfectly well at the time of the last report in 
1923, nearly nine years after the operation. Two of the cases in the series are 
those reported by Erdmann, and the later results are found in his report 
here abstracted. The literature contains many reports of isolated cases in 
addition to this series, but as end-results are not given, they can add little 
to the information here sought. 

Mention should be made of the method of treatment where a biliary sinus 
still persists by means of implantation of the sinus into the stomach or duo- 
denum — ^this was unsuccessfully attempted by Von Stubenrauch in 1906. 
One of the first cases in which this was temporarily successful was by Murphy, 
who implanted the sinus into the common duct below the stricture, the patient 
dying eight months later with recurrence of symptoms. Several other attempts 
by this method have failed, but Lahey in 1924 reported three cases — one done 
two years previously and remaining well ; the second patient died of carcinoma 
of the pancreas a few weeks later. In both of these, the sinus was anasto- 
mosed into the duodemun. The third case, in which the sinus was anastomosed 
into the stomach, had been done eleven months previous to the report, which 
stated that the patient was now well, but had twice had attacks of jaundice, 
accompanied by chills. Lilienthal has also reported on a similar operation 
done in December, 1921, in which the fistula was dissected out and implanted 
in the stomach near the pylorus, and a report from her family physician states 
that she has been perfectly well since then — four years later. St. John, at a 
recent meeting of the New York Surgical Society, presented a case in which 
similar operation was done, the patient being symptom-free twenty-one months 
after operation. If this method is employed the sinus should not be dissected 
down below the margin of the liver, to the lower surface of which it is usu- 
ally attached, because of danger of injury to the sinus wall in attempting 
its separation. 

Examination of the end-results of the series of twelve cases followed 
at St. Luke’s Hospital, together with the reports of the other series of cases, 
makes any definite conclusion as to the best method of repair difficult if not 
impossible. Certain conditions limit the choice of operation, such as the loca- 
tion of the injury — the amount of destruction of the ducts — difficulty in 
approximating the divided ends — ^the amount and density of the adhesions 
jihe presence or absence of a sinus — ^the condition of the patient, such as the 
degree of jaundice, the amount of impaired liver function, or actual destruc- 
tion of, or change in the liver tissue. It has been stated by previous writers 
on the subject that the two main factors of recurrence of symptoms are, 
cicatricial contraction, and ascending infection, causing cholangitis. In vari- 
ous methods of repair by means of hepatico-duodenostomy, or implantation 
of a sinus, attention has been called to the absence of the sphincter of Oddi 
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as the cause of this ascending infection, but in the St. Luke’s series of cases, 
in which suture of the duct was done, cholangitis, as shown by jaundice, chills 
and fever, was not of infrequent later occurrence (Cases I and II). It would 
appear from the St. Luke’s cases, as well as those of Judd's, tliat the cases' 
of direct repair without a tube or with a T tube were the ones that gave the 
best end-results in the largest number of cases, although several of tlicse had 
recurrences and required reoperation ; while those in which a repair was done 
and a deficiency left for some other tissue to bridge over the gap, in many 
instances load recurrence of symptoms. Sullivan’s case, however, was reported 
well four years after operation. Successful bridging over a long gap is not 
impossible, as shown by the cases of Jenckel, Kehr and Riggs, who were able 
to mobilize the ends of the duct and perform an end-to-end suture after a 
separation of 2 to 3 cm. The patient of Riggs being reported well four and 
a half years later. 

Immediate recovery, as shown by McArthur’s series, is usual in the cases 
of tube reconstruction. The end-result over a long period of any number of 
similar cases can not be .determined from the data collected. The same state- 
ment must be made as to the results of hepatico-duodenostomy. One patient 
on which this was done in the St. Luke’s series has required subsequent opera- 
tion and has had recurrence of symptoms since tlien. Of the Erdmann series, 
only two were reported well for a period of five years. Of Judd’s series, two 
cases had attacks of jaundice at times after hepatico-duodenostomy. There 
are, however, several cases in the series collected in the excellent article by 
Eliot on Repair of the Hepatic and Common Bile Duct, published in 1918, 
and not included in Eisendrath’s report, which show a successful result of 
implantation operations for a period of years — one of Dujarier’s well three 
years and one of O’Day’s well six years after implantation of the duct into 
the stomach. And successful cases of hepatico-duodenostomy well seven years 
reported by Smnmers, four years by Bazy, four years by Mann, three years 
by Crile, and fifteen months by Wilms, are included in this collection of cases : 
also the case of W. J. Mayo of implantation by his method Avell more than 
fifteen years. 

Reoperation or autopsy on patients who have had recurrence of symptoms 
or died after their operation, shows that frequently there is a canal which 
remains patent, although this canal is usually markedly narrow in calibre, 
and that the attacics of cholangitis and jaundice are due to the obstruction 
caused by inspissated bile or the formation of small stones, or detritus behind 
the point of obstruction. In two of the cases of the St. Luke’s series (Cases 
I and II) this occurred after operation, and after a period of from four to 
nine months in each case, with the administration of large doses of bile salts, 
these symptoms cleared up and the patients have remained well since — one 
a year and a half after operation and one almost four years. Whether this 
was due to the medication or not, cannot be definitely stated. It is not, how- 
ever, illogical to suppose tliat the condition which favored the formation of 
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stones, for which the original cholecystectomy resulting in the duct injury 
was done, may persist, and be favored by a partial obstruction or stasis in the 
duct. Therefore, anything which would help to keep the cholesterin in solution 
and favor the increased flow of bile may be of benefit, if symptoms of partial 
obstruction or cholangitis appear. 

If any conclusions can be arrived at from the data studied, it would appear, 
that when possible to immobilize and approximate the ends of the ducts direct 
suture is the method of choice, altliough here too, occur some recurrences. 
Perhaps the more favorable results are partly due to the lesser amount as 
well as of density of adhesions that makes this procedure possible. If a tube 
is used in this operation, it seems of importance not to choose one that has too 
large a calibre, as pressure may cause necrosis of destruction of the epithelial 
lining of the duct. If direct union cannot be accomplished, hepatico-duodenos- 
tomy, either over a tube or by the direct method of Mayo, when tlie duct is 
very short and the duodenum can be mobilized, seems to be the second choice. 
While the method of reconstruction of the duct over a tube becomes a last 
resort when other methods are impossible. Occasionally, methods of repair 
of a defect by means of a portion of remaining cystic duct or implantation of 
the remains of a cystic duct into the hepatic may be employed, but the 
opportunity to use such a method would only be in the occasional case. The 
same circumstances apply to tKe implantation of a persistant sinus. If the 
patient is deeply jaundiced and in poor condition, and mechanical conditions 
make further operation hazardous, it is frequently advisable to drain the hepatic 
duct above the obstruction, and defer the repair operation. 

Whatever operation is done, there is a considerable percentage of recur- 
rence. In a certain number of cases there may be a return of symptoms, 
either of obstruction or cholangitis or both, for a number of months or years 
which then dear up and the patient remains well. Many patients, however, 
in whom these symptoms intermittently recur will become worse and require 
reoperation. Others may remain well for months or even years and then have 
all the evidence of a recurring stricture. 


SUMMARY 

Injuries to the bile ducts may occur in a simple operation or be due to 
t pathological conditions rendering the operation difficult, or to congenital 
abnormalities of the ducts or arteries. Traction on the cystic duct, lack of vis- 
ualization or blind attempts to stop hemorrhage are the most common causes. 

2. The site of the injury is usually at the point of union of the cystic 
and hepatic ducts, or the main hepatic duct above this point, less commonly 


of the common duct. 

3. The symptoms are those of biliary obstruction, with or without cholan- 
gitis, usu^y intermittent in character, the obstruction later becoming perma- 
nent. More rarely a persistent biliary fistula is present. 

4. The pathological condition present may show a narrow calibre stricture 
which is very short to 2 cm. or more in length, above which small stones, 
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mucus or biliary 'detritus is often found. The ducts above the stricture arc 
dilated and the liver enlarged and soft, or may be cirrhotic when attacks 
of cholangitis have persisted. 

5. Methods of repair are numerous and must depend on the condition 
found. Recurrence of symptoms are reported after all methods. Examina- 
tion of follow-up reports appear to indicate that the best end-results follow 
suture of the ducts when possible. The next most favorable results where a 
number of cases are reported follow hepatico-duodenostomy. 

6. Recurrence of symptoms may occur after the patient has been appar- 
ently well for months or years, or symptoms may disappear after several 
months of recurrence. 

7. In two cases reported, the disappearance of late symptoms seemed to 
be influenced by the administration of bile salts. 

8. Report of twelve cases from the Surgical Service of St. Luke’s Hospital 
of New York is given. 
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STRICTURE OF THE COMIMON BILE DUCT* 

By E. Starr Judd, M.D. 

OF Rochester, Minn. 

Secondary operations on the biliary tract are among the most difficult 
tasks in surgery. The difficulty depends not only on the technical problems, 
but also on the presence of biliary cirrhosis and cholangitis. Stricture of the 
common duct always results in jaundice, either constant or intermittent. It is 
usually operated on as a secondary operation, although the belief is becoming 
more prevalent, through accumulated experience, that in a considerable pro- 
portion of cases common duct stricture is the result of a general oblitera- 
tive cholangitis. 

Considering these cases from the standpoint of management and treat- 
ment, they naturally fall into three groups: (i) Those in which the stricture 
is due to obliterative cholangitis; (2) those in which trauma at a former 
operation resulted in a complete biliary fistula, and (3) those in which the 
stricture also results from operative trauma but, on account of the closure of 
the ducts, is associated with complete and persistent jaundice. 

OBLITERATIVE CHOLANGITIS 

In reviewing the records of our cases of stricture of the common duct, 
sixty-four in all, I have been greatly impressed by the fact that in a goodly 
proportion the common duct had been patent for many months, and in some 
instances for several years, after the cholecystectomy and before any sign of 
stricture developed. It is difficult to attribute these late manifestations to 
anything that took place at the time of the cholecystectomy. From some of 
the case records it is also found that there was clinical evidence of intermittent 
obstruction of the duct before any operation was performed. No cause could 
be found for this when the gall-bladder was removed, but in the absence 
of a stone, it must mean that cholangitis was present prior to any operation. 
In certain other cases the signs of obstruction of the common duct have 
occurred soon after the gall-bladder operation ; at the time of the secondary 
operation, instead of the expected stone in the common duct, an obliterative 
process was found extending throughout the course of the duct. Diffuse 
cholangitis is difficult to recognize because the inflammation in the walls of 
the ducts produces a great amount of oedema in the duct and all the surround- 
ing tissues, and the duct itself lies concealed in a hardened inflammatory mass. 
The disease for which the gall-bladder was removed is a part of the same 
obliteratiye process which extends through the liver and ducts. 

Stricture of the common duct is frequently spoken of as congenital and 
acquired. It was formerly thought that the congenital type was the more 
frequent. Moynihan said t hat congenital stricture of the common duct is a 

* Read before the American Surgical Association, May 24-26, 1926. 
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part of the disease which has been described as congenital obliteration of the 
bile ducts. He thinks it is probable that, as Ralston has suggested, the disease 
is primarily instituted during fetal life by poisons derived from the mother 
and conveyed to the liver of the fetus, and that a combination of cirrhosis 
and cholangitis is set up. The result is an obliterative cicatrization of the 
ducts. This would seem to explain the truly congenital stricture found in 
infants shortly after birth and the absence of a demonstrable common duct at 
operation. It seems to me that this same process could be started in an adult 
by certain conditions independent of any inheritance. The literature has 
recorded many cases which have occurred between the ages of nineteen and 
sixty. Usually these are given as single case reports, but all of them are 
similar in the clinical symptoms and findings. The stenosis comes on insid- 
iously and is accompanied by the usual signs of stone in the common duct. 
There is usually a complete remission between attacks. Frequently a number 
of small stones are found in the ducts, but these are probably the result 
of the stenosis and not the cause of the general obliterative process, A stone 
wedged tightly in the common duct might produce an ulcer the healing of 
which would result in stenosis, but it is not likely that it could be the cause of 
a general obliterative process in the intrahepatic ducts as well. In my 
experience the occurrence of stricture following the passage or removal of 
stones from the common duct has been very infrequent. 

Stricture has followed severance of the duct during the performance of 
cholecystectomy, and undoubtedly some of those that are seen are due to 
this mishap, I am of the opinion that an obliterative inflammatory process 
throughout the ducts is the real cause of many of the strictures attributed 
to trauma. In sixteen of the series of sixty-four cases in which operation 
was performed for stricture, the condition was the result of obliterative 
cholangitis, and in fifteen more the etiologic factor may have been cholangitis. 
When the stricture is of this origin, the obstruction is usually not complete 
and, as the structures are separated from the surface of the liver and finally 
the common duct is opened, there is not the rush of bile or white fluid that is 
observed in the cases of traumatic stricture. The duct appears as a rounded 
opening on the surface of the liver and no amount of dissecting will isolate 
a common or hepatic duct. These are the most difficult cases of all to handle. 
The best that can be done is to make an opening in the duodenum and make a 
side-to-side anastomosis over a tul>e to the remnant of duct wall in the liver. 
The immediate results are usually fairly satisfactory but in many of these 
cases the trouble recurs. It is not a good plan to advise another operation at 
the first sign of difficulty as some of these patients will have slight attacks 
of chills and jaundice intermittently for a time and then become entirely w’cli. 
In the event that the difficulty persists, further operation should be considered, 
as some of the most complicated conditions may finally be relieved, apparently 
as the result of subsidence of the obliterative inflammatory process. If the 
condition is not relieved, however, increasing biliary cirrhosis and destruction 
of hepatic tissue are sure to ensue. 
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Case I.— A woman entered the clinic in November, 1912, at which time cholecvstec 
tomy was performed for chronic cholecystitis which had been causing sj-mptoms for one 
year. She was relieved of all of her symptoms for two years following the operation 
and then experienced vague and indefinite pain in the epigastrium whicli lasted for five 
days. After this attack she was free from symptoms for two years. At this time she 
began to have severe attacks of colic, usually accompanied by jaundice, and at the end of 
a year an exploratory operation was deemed advisable. A stricture was found at tlie 
juncture of the cystic and common ducts, incised, and the duct reconstructed over a 
T-tube. Bile drained for seventeen days. The patient convalesced promptly. According 
to a report five years after the second operation the patient is perfectly well and neither 
the pain nor the jaundice has recurred. 

Comment . — ^The stricture in tliis case was localized, but it did not occur 
until four years after the gall-bladder was removed. I believe that the best 
explanation is that the stricture was a part of an obliterative cholangitis. 

Case II . — K woman, aged sixty-six, first entered the clinic in December, 1911, at 
which time she gave a twenty-year history of epigastric pain, radiating posteriorly and 
to the right shoulder, and of indigestion and qualitative food distress. During the 
immediate past' few months she had suffered from pain sufficiently severe to require 
morphin for relief, the attacks occasionally being accompanied by jaundice. At the first 
operation in December, 1911, partial cholecystectomy (three-fourths) had been per- 
formed and a stone removed from the common duct, A Robson drain was used. The 
gall-bladder was empyematous and filled with stones. Bile drained for about two weeks, 
but after that the wound healed promptly and the patient remained well and free from 
symptoms for thirteen years. She returned to the clinic in 1922 because of myocarditis, 
rheumatic endocarditis and aortic insufficiency wth acute decompensation. After medical 
treatment in the hospital for three weeks she recovered sufficiently to warrant her return 
home. She had no complaint that could in any way be attributed to the biliary system. 

Four years later she again returned to the clinic, this time because of severe attacks 
of pain in the right upper quadrant of the abdomen, radiating posteriorly and requiring 
morphin for relief. Each attack -was accompanied by nausea, vomiting and jaundice, 
but there had been no chills nor fever. She had had four attacks in two years. The, 
heart showed some fibrillation and decomposition. However, the history pointed to 
abdominal pain of such severity that further operative treatment seemed advisable, and 
on February ii, 1926, an exploratory operation was performed. There was a small 
stump of gall-bladder remaining. The common duct was constricted at the juncture 
of the cystic and hepatic ducts. This stricture was incised, and the duct reconstructed 
over a Robson hepaticus drain. Some bile drained for about two weeks and then the 
wound closed. The immediate convalescence was satisfactory, and at the last report a 
month ago the patient stated that she was completely cured. 

Comment . — In this case the common duct had been patent and the patient 
free from all symptoms referable to the biliary system for thirteen years after 
the partial cholecystectomy and removal of the stone from the common duct. 
Whether a stricture occurring after that length of time was due to the 
ulceration where the stone formerly lay, or whether it was due to an inde- 
pendent inflammatory process, is difficult to decide, but it would seem that it 
would be just as likely to be due to the latter as the former. In the few 
other cases in wliich a stricture has formed after a stone has passed or 
has been removed from the duct, it is possible that the stricture resulted 
from cholangitis. 


406 



STRICTURE OF THE COMMON BILE DUCT 


Case III. — A married woman, aged forty-one years, first came to the clinic in 1020, 
complaining of intermittent chills, fever, and jaundice since diolccystcctomy had been 
performed in 1919, Her mother had died of cancer; no other family tendencies were 
elicited. The patient had been pregnant twice. 

A few months following the cIiolec5'stcctomy in 1919 all of her sjanploms had 
returned; the common duct had been explored but no calculi ■were found. A tube 
inserted into the common duct drained bile for several months. After the tube was taken 
out, pain, chills and fever returned. The patient was jaundiced at the time of examina- 
tion in 1920. I performed hepaticoduodenostomy, using a large rubber tube. After this 
tlie patient did very nicely for four years, then had an attack of sharp pain in the right 
upper quadrant, with chills, fever and jaundice, which subsided only to recur at intervals, 
although soreness in the right upper quadrant had been constant since the first attack 

In January, 1926, five years after hepaticoduodenostomy was performed, the patient 
returned to the clinic. The ha:moglobin was 49 per cent.; the crjlhrocytes numbered 
3,190,000, and the coagulation time was seven minutes. The serum bilirubin w^as esti- 
mated at 2.5 mg. for each 100 c.c. of blood. The hepatic function test showed dye 
retention 2. The rontgenogram showed the tube in good position in the duct. 

February 3, 1926, I removed the tube from the intestinal tract. March l, the 
patient was dismissed, apparently in good condition. The jaundice had entirely cleared 
up, and the wound was well healed. 

Comment . — ^This case illustrates two points : First, it seems to show that 
we are justified in continuing to operate if the trouble recurs ; and second, 
that this woman was entirely free from symptoms for the four years that the 
tube was in place. One stitch had been used to hold the tube to the duct 
structures, but other than this nothing was done to keep it in place. After 
four years of relief she began to have symptoms of cliolangitis and slight 
infection. It seemed best to remove the tube because it might be the source 
of this trouble. \Vhen it was removed it was thickly coated with bile pig- 
ment. A small nick ^vas made in the intestine, the tube withdrawn and the 
opening closed. There ^vas some evidence of cholangitis for a time after this 
and it was three weeks before the jaundice had entirely disappeared. 

STRICTURE OF THE COMMON DUCT WITH BILIARY FISTULA 

The cases of stricture in which there has been a biliary sinus and no 
jaundice are the more favorable for operation. Biliary cirrhosis and jaundice 
are not present. The chief difficulty lies in the handling of the duct which has 
not become dilated. It is well to keep in mind that in these cases, in spite 
of the biliary drainage and the lack of clinical signs of jaundice, there may 
nevertheless be a certain amount of biliary cirrhosis and latent jaundice, and 
careful estimates of the serum bilirubin should be made to determine the 
necessity for preparator}-- treatment before an operation is undertaken. In 
cases of biliary fistula, the fistula, after dissection, can be used as a duct, and 
anastomosed to the duodenum, as has been done by Murphy, Lahey, and 
others. Stricture does sometimes ensue, and it is often better to exdse the 
fistula and anastomose the common or hepatic duct to the duodenum. Anas- 
tomosis of the sttunp of the common duct to the side of the duodenum has 
given the best results in my experience in all cases of stricture of the common 
duct. Sometimes it seems best to perform a plastic operation at the site of 
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the stricture or an excision and an end-to-end anastomosis. If there is any 
trouble in locating the distal end of the duct, as there often is when the duct 
is completely severed, it is preferable to disregard it. 

STRICTURE OF THE COMMON DUCT WITH IMMEDIATE AND COMPLETE 

RETENTION OF BILE 

In case the duct has been severed and the proximal end closed, jaundice 
will immediately ensue, and will gradually increase without pain, chills or 
fever. The content of serum bilirubin rises very rapidly. No bile is found in 
the duodenum or faeces. The jaundice becomes very deep yellow and then 
changes to green. These patients require the most careful attention before 
anything can be done, and in spite of all precautions the risk of operation is 
very high. The longer the time since the jaundice became complete the 
greater will be the risk. The amount of bilirubin in the blood serum is the 
best index to the degree of the risk and no operation should be undertaken 
during the time the serum bilirubin is increasing. After prolonged prepara- 
tion by increasing elimination, repeated intravenous administration of calcium, 
and an occasional transfusion, certain of the cases of complete obstruction 
can be carried through an operation. Although calcium chlorid tends to 
increase the amount of serum bilirubin at first, its general effect is to decrease 
it. If nothing is done to relieve the situation, it is surprising how long some 
of these patients continue to live under these conditions. Operating on this 
type of case is certain to be accompanied by a great amount of oozing as 
the adhesions are separated. These oozing surfaces should be controlled by 
ligature and suture rather than by gauze packs which invite a recurrence of 
the bleeding when they are removed. Transfusion should be given as soon 
as the operation is completed, even though it does not seem necessary at 
the time. 

The technical steps in the operation can be carried out in a much more 
satisfactory manner by making the separation of the adhesions close to the 
surface of the liver. If the suspensory ligament can be identified and the liver 
supported by traction on the ligament, it is possible sometimes to brush the 
adhesions away from the surface of the liver, and in this way expose the 
region of the severed duct without opening into the general peritoneal cavity. 
^ This is a great advantage when it can be accomplished and less reaction will 
follow this form of operation than that in which it is necessary to pack off 
the peritoneal cavity. As the surface of the liver is exposed and the region 
of the duct approached, a rounded projection which is tense and full of fluid 
is found where the hepatic duct formerly was. When this is opened, clear 
or white fluid gushes out as if it had been held under considerable tension. 
This fluid is the secretion from the glands in the wall of the duct and gener- 
ally, as soon as it has escaped, bile-stained fluid appears. Anastomosis of 
this stump of duct to the duodenum is the best course to pursue. It is often 
impossible to tell which duct one is dealing with, and while it would be well to 
know whether it is the right or left hepatic or the common duct, still it is not 
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essential. If one hepatic duct is intact and is anastomosed to the duodenum, 
that is sufficient. Damaged hepatic tissue regenerates very quickly, and if a 
large part of the liver is destroyed or removed, rapid compensator^' hyper- 
trophy occurs in the remaining portion. 

The following case is one in which a complete stricture was found which 
seemed to be the result of trauma at the time of cholecystectomy : 

Case IV. — A woman came to the clinic December 3, 1925. Cholecystectomy had been 
performed in March, 1925, for cholecystitis with stones. She had suffered from typical 
attacks of gall-stone colic for three years previous to the operation, but jaundice had 
been invariably absent. At the time the gall-bladder was removed the surgeon stated 
that he had explored the common duct without opening it and found it to be normal. 
The wound was drained. Three days after the operation the patient began to show 
some signs of jaundice. After a few days the wound opened and discharged a little bile. 
It opened and closed several times during the next eight weeks and finally remained 
closed. As soon as bile stopped draining to the outside, jaundice increased, pruritis 
appeared, the stools w'erc clay-colored, and the urine was dark. The patient had no pain 
during this time. Duodenal tubing indicated that a small amount of bile was passing 
through the duct, although jaundice was very deep. The serum bilirubin ranged from 
8 to 12 mg. for each too c.c. of blood. 

About the middle of December, more than nine months after the cholecystectomy, 
and after considerable pre-operative preparation (jaundice was very deep), an e.xplora- 
tory operation was performed. It revealed a stricture of the hepatic duct just below the 
surface of the liver. In this case the common duct was very readily exposed, so I 
opened it about 2.5 cm. below the surface of tlic liver, passed a large probe up into the 
hepatic duct and obtained a considerable quantity of bile. I dilated the stricture and put 
in a T-tube, one limb of which extended well up into the intrahcpatic duct. This 
seemed simpler than hepaticoduodenostomy, although if the trouble recurs after the tube is 
removed, it may be necessary to anastomose the hepatic duct to the duodenum. This tube 
is to be left in from six to eight months. 

Comment — This case illustrates those in which the symptoms come on 
immediately following cholecystectomy and persist until the secondary opera- 
tion. It was impossible to ascertain at the time of this second operation just 
what might have occurred at the first one. In some cases the duct is 
undoubtedly severed, in others it may be clamped and ligated, while in still 
others it is possible that the reduction of the circulation to the tissues and the 
reaction in the tissues following the use of a considerable amount of drainage 
material might be factors in producing these strictures. Traumatic strictures 
will undoubtedly occur occasionally in spite of all precautions, and one method 
of removing the gall-bladder may be just as good as another. In order to 
avoid accident, one rule must always be followed, and that is, never to clamp 
or cut what appears to be the cystic duct until it has been completely separated 
from all of the surrounding structures. 

CONCLUSIONS 

I. Obliterative cholangitis resulting in stenosis of the common or hepatic 
duct is the cause of a considerable proportion of strictures of the common 
duct that have been classified as traumatic. These cases can often be recog- 
nized before the first operation. The symptoms are generally intermittent. 
Repeated operation is indicated if necessary. 
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2. Stricture of the common duct in which a biliary fistula exists may be 
deceptive in that there may be unexpected biliary cirrhosis. Careful study 
and any indicated preparatory treatment should be followed out in spite of 
the lack of jaundice. 

3. Complete jaundice and severe biliary cirrhosis accompany the severance 
of the duct when the proximal end is closed. It is necessary to spend a great 
deal of time in preparing the patient for operation. It is also necessary to 
give much attention to the post-operative care. 

4. Anastomosis of the stump of the common duct or the opening in the 
surface of the liver to an opening in the duodenum over a tube is the most 
satisfactory operation. 

5. In certain cases recurrence of symptoms follows operation for stricture 
of the common duct. If these symptoms persist and increase, further opera- 
tion is indicated and with some prospects of permanent relief. 
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organs whose function is essential to life, among them tlie liver. As has been 
shown in particular by Macallum and by Berkley every individual liver cell 
has its own complete nerve supply. Moreover, a network of fibres from the 
sympathetic nerves and from the left vagus nerve surrounds every blood- 
vessel and capillary and every duct within the liver. By means of this 
extensive nerve supply the liver is as completely coordinated with the organ- 
ism as a whole as is the brain. Because of the interrelations with the other 
viscera through the sympathetic ganglia, from which the principal nerve 
supply of the liver is derived, in operations upon the common duct the surgeon 
may greatly interfere not only with the innervation of the liver, but with the 
innervation of the pancreas, of the adrenal glands, of the stomach, of the 
intestines ; indeed, every part supplied by the sympathetic nervous system may 
be affected. Obviously, in the course of a vigorously aggressive operation 
upon the common duct the surgeon is doing to the abdominal brain what would 
correspond to the effect of a digital search with an illogical, stupid finger 
throughout the real brain. Thus a crude search for a common duct stone 
would correspond with a crude search for a tumor in the brain. This line 
of reasoning is pertinent only if it can be proved that any mechanical disturb- 
ance of the sympathetic ganglia, of the fibres of the sympathetic nerves, or 
of the vagus do produce a gross disturbance of bodily function, in extreme 
cases leading to death. In support of this reasoning, therefore, the following 
facts may be presented : ( i ) The clinical effects of a breaking up of dense 
adhesions in the course of a search for the common duct causes a general 
bodily effect comparable to that produced by manipulation of the spinal cord 
or of the brain. (2) Experimental trauma of the sympathetic nervous sys- 
tem — interference .with the sympathetic nerve supply — ^produces cytologic 
changes in the liver cells as well as in brain cells. (3) Strong emotional 
stimuli causes C)d:ologic changes in the cells of the liver. (4) Blocking the 
splanchnic nerve supply greatly reduces the systemic effects of manipulation 
of the viscera. 

The p>oint to be emphasized is that not only is the function of the liver 
interfered with by rough manipulation of the common duct region, but that 
the effect is body wide. Clinical experience and experimental researches make 
it clear that because of the above considerations, operations upon the common 
duct require a wide regional block with novocain and, when feasible, a 
splanchnic block; a clear exposure; a sharp feather edge dissection, as has 
been so clearly demonstrated by Deaver; and a bloodless field, a suction 
apparatus being used to pick up bile or any oozing of blood. Such a technic 
meets the factor of nerve injury in common duct operations extremely well. 
The details of the technic for searching for a stone in the common duct need 
hardly be repeated here. 

Up to the present point we have been considering only such injury as 
may be inflicted during the performance of the operation itself. Nerve 
injury may be produced, however, after the operation by drainage. There is 
no excuse excepting absolute necessity for the introduction of a drain of 
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should in large part counteract the effect of operations upon the liver and 
bile ducts. As a result of our interpretation of this experimental fact we 
have been applying heat to the liver by means of diathermy which we have 
found to be an ideal method of holding the temperature of the liver at a 
normal level. One plate of the diathermy apparatus is placed on the lower 
chest on one side and the other is brought opposite the dome of the liver. 
The current can thus be continually applied during the operation and the 
temperature of the liver and the abdominal viscera can be maintained at or 
above the normal throughout the operation regardless of the exposure of the 
intestines; moreover, the application of the diathermy current during the 
immediate post-operative hours is of great aid in carrying the patient through 
that critical period. 

In our present series of cases of common duct stones — still small — ^which 
have been managed according to the plan described above, our results have 
been strikingly in contrast with the results of operations before this plan 
was adopted. Under this plan the mortality and morbidity attending opera- 
tions upon the common duct should show a like change to that which has 
followed the present plan of management of operations upon the brain and 
of operations for hyperthyroidism. 
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a light cough and a mild diarrhoaa. The stools were yellow, very offensive in od 
contained a moderate amount of mucus. On admission, the temperature was iw' p 
pulse 150, respirations 70, and the child looked very sick. The eyes had a fixed ’ 
but no signs of meningitis were elicited. There was a slight roughening of the brwlh 
sounds at the right base posteriorly but no definite pneumonic consolidation was found 
The abdomen was slightly distended but soft and no masses could be palpated. Expcc 
tant treatment was instituted. The child continued, however, to have unexplained tein' 
peratures from 101° to 105° F. On the 17th, a large, tense, fluctuating mass moving 



Fig. I. — ^Hydrops of gall-bladder. 


with respiration and apparently attached to the liver was discovered. A differential 
blood count showed 3,490,000 red blood-cells ; i7,5oo white cells with 64 per cent, of poly- 
morphonuclear leucocytes ; 49 per cent, haemoglobin with a color index of .620. ^ Polj 
chromatophilia, basophilic strippling, microcystosis, anisocytosis and poikilocytosis were 
seen on the stained smear. The spinal fluid examination performed on the ow*"® 
day showed three cells per c.c., normal albumin and globulin and a col 01 a go 

curve of on 1000000. _ _ ... ... 

The abdomen became progressively more distended. A positive Kernig sign, ngi 1 y 
of the neck and tetany of the hands developed. The girl appeared to ccome 

blind. The pupils were dilated and did pot react to light or accommodation. The diar- 
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rhoea continued, food was refused and the child had to be nourished by gavage. 
Shortly thereafter she began to vomit and the surgical service was called into consul- 
tation. It was felt that some at least of the intestinal symptoms might be due to the 
enlarged gall-bladder and it was decided that the condition of the patient warranted 
an exploratory laparotomy. On the 23rd, Doctor Brickner operated, found an enormous 
hydrops of the gall-bladder and performed a rapid cholecystostomy. As the viscid, 
colorless bile escaped and the thinned-out walls collapsed, a few drops of green bile 
welled up from the neck of the gall-bladder. (This bile was cultured and after forty- 
eight hours was reported to have remained sterile.) Because of the condition of the 
patient, the common duct was not sounded; but palpation revealed no stone — nor indeed 
was any to be expected. 

For a few days following operation, there was a slight biliary discharge on the 
dressings and the condition of the child was thought to be slightly better though it 
was now recognized that she was suffering from an encephalitis. This apparent improve- 
ment was only transitory. The spasticity of the neck and extremities became more 
marked and an external strabismus developed. On the 31st the wound broke open. 
On August 14th a gradual enlargement of the head suggesting an internal hydrocephalus 
was noted and on the 2Sth the child died. 

Complete autopsy was not permitted and only' the abdominal contents could be 
examined through the laparotomy wound. The peritoneum appeared normal. There 
was no dilatation of the stomach nor any evidence of obstruction anywhere along the 
gastro-intestinal tract. The liver was normal. The gall-bladder remnants were found 
shrunken against the liver. The bile ducts were of normal diameter and could all be 
easily injected with fluid and probed with a sound from the papilla of Vater upward. 
No obstruction of any sort was found nor could any calculi be detected in any of the 
ducts even in the liver. The right and left hepatic ducts measured about 2 cm., the 
common hepatic about cm., the cystic duct 1 cm. and the common bile duct about 
3 cm. On dissecting the duct system, the muosa appeared to be normal in color and 
texture. It was noticed, however, that the cystic joined the hepatic duct at a very 
acute angle. Their lumina were separated by a thin septum which projected downward 
from their angle of fusion and which was gradually lost in the course of the duct. 
(See illustration.) 

It may seem fruitless to speculate on the actual modus operand! in the 
present case. No calculi were found, nor was there any evidence of kinking 
or congenital obstruction along the biliary tract. Still, two facts stand out 
as of interest and possibly of significance in attempting to explain the con- 
dition. These are the conformation of the cystic duct and the appearance of 
the hydrops shortly after the onset of an acute infection. It seems hardly 
necessary to enter upon a discussion of the various a^nomalies of cystic and 
hepatic duct junction. Huge, in a' study of 43 gall-bladders showed that in 
32 per cent, of the cases the cystic joined the hepatic duct'^ at an acute angle 
and that in 20 per cent, of the cases it ran parallel to it before fusing. In 
this case, the cystic duct joined the hepatic at a very acute angle and seemed 
thereby to give rise to a rather elongated angle of fusion which I have 
referred to as a septum. This septum-like projection of the fused walls into 
the common duct and the oblique course of the cystic duct may have exer- 
cised some faint sort of sphincter action against the flow of bile. It may be 
that, with the addition of the factor of gastro-intestinal infection, the ihflam- 
matory cedema may have become of just sufficient degree to completely 
occlude the cystic passage and thus lead to the development of the hydrops. 
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This suggestion is advanced not as something proven but merely to supply 
a hypothetical basis on which the hypothetical sequence of events nfav 
be reconstructed, ^ 

Had there been a complete autopsy in this case, it might have been 
possible to explain on an anatomic basis the symptoms and tlie course of the 
disease from which this patient died. Without that, the outstanding point 
of interest was the condition of the gall-bladder. A great many etiologic 
factors in the production of hydrops have been described by different authors 
All agree that a stone in the cystic duct is by far the most usual cause. Other 
mechanisms have been recorded, however. Quincke noted that it might be 
due to “ kinks ” in the ducts, adhesions of the gall-bladder to the neighboring 
organs or inflammatory swelling of the mucous membrane of the cystic duct. 
Langenbuch observed that it might arise as a result of traction do\Yn\vard 
by the colon, or by congenital atresia of the cystic duct. Coufvoisier* 
reported a case of hydrops due to intussusception of the cystic duct while 
Villard suggested that, in some cases at least, inspissation of the bile might 
account for the cystic duct occlusion. 

It is quite probable that as the number of cases observed among young 
individuals increases, some or all of these various mechanisms, so common 
among adults, will be recorded. Diseases of the gall-bladder and, indeed, of 
the whole biliary apparatus seem to be either increasing or becoming more 
readily diagnosed. It may not be too fantastic to suggest that a goodly per- 
centage of the vague gastro-intestinal disturbances of childhood, and adoles- 
cence may be evidences of biliary dysfunction. 
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MOKTALITY FOLLOWING OPERATIONS ON THE BILIARY 
TRACT, PANCREAS AND LIVER* 

By E. Stakr Judd, M.D. 

AND 

Bennett R. Parker, M.D. 

OF Rochester, Minn. 

DIVISION OF BDEGEBT, MATO CUNIC 

There were 1182 operations on the biliary tract, pancreas and liver 
performed at the Mayo Clinic during the year 1924. This number includes 
sixty-seven operations for carcinoma of the gall-bladder or ducts, and opera- 
tions for pancreatic or hepatic diseases which will be considered separately. 
There were 1115 operations on the gall-bladder and bile ducts alone. This 
group consisted of thirty-six operations for acute cholecystitis and 861 
operations for chronic cholecystitis with or without stones, seventy-six 
operations for cholecystitis and associated diseases, and 142 operations on 
the bile ducts alone. 

These operations were all performed under standard hospital conditions 
by the same permanent-staff surgeons. Many of the patients had been con- 
fined to the hospital for pre-operative observation and preparation. Probably 
the greatest single factor in lowering the mortality rate in the cases attended 
by great surgical risk has been the careful supervision of the pre-operative 
treatment. This is especially true in cases of jaundice in which the risk is 
extremely grave; in many of them, however, there is little hope for relief 
except by operative measures. Almost as important is the correct post- 
operative management. The operative technic has been more or less stan- 
dardized by the individual surgeons. Perhaps the greatest change in method 
has been the minimal use of drains in the uncomplicated cases of disease of 
the gall-bladder. In these cases, if the operative field is dry and there is no 
local infection, laparotomy wounds are closed without drains of any kind ; this 
seems to result in fewer and milder post-operative reactions. 

On account of the diversity of pathologic findings in the biliary tract and 
associated diseases found at operation, which must be considered in the 
mortality rate, it is very difficult to classify the operations' uniformly and 
draw any definite lesson from the information made available at necropsy. 
Therefore, it seems expedient, for the sake of simplicity, to classify these 
operations on the- basis of both the primary and secondary lesions. 

ACUTE AND CHRONIC CHOLECYSTITIS 

There were thirty-six operations performed for acute cholecystitis with 
or without stones with death in two cases, and 861 operations for chronic 
cholecystitis with or without stones with death in fourteen cases, a total of 


* Submitted for publication May 13, 1926. 
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Table I 


Mortality Following Operations for Cholecystitis, 



Acute cholecystitis, with or without stones 

Operations 

Hospital 

Cases 

mortality 

Per cent. 

Cholecystectomy 

Cholecystostomy 

• • . . 25 

•• 

•• 

Cholecystectomy and choledochostomy 

— I 

2 

^ • 

Chronic cholecystitis, with or without stones 

36 

2 

5-5 

Cholecystectomy 



1.4 

Cholecystostomy and partial cholecystectomy .... 

2 

12 

Cholecystostomy 





• * • • oy 

861 

14 

S.i 

1.6 


897 cases with death in sixteen cases (1.7 per cent.) (Table I). In this group 
of operations performed for both acute and chronic cholecystitis, cholecystos- 
tomy was performed in forty-nine cases with death in four (7.2 per cent.). 
In these four cases the surgical risk was considered grave, but in view of the 
conditions present, operative procedures were justifiable, if not demanded by 
the necessity for some relief. Furthermore, the operative findings were such 
that the minimal amount of surgical procedure was indicated', and chole- 
cystostomy was performed more for the relief of acute conditions than for a 
permanent cure. In one case the blood urea rose to 376 mg. with evidence 


Table II 

Analysis of Death Following Cholecystostomy for Acute and Chronic Cholecystitis 


Case 

Age, 

years 

Duration of 
symptoms 

Days lived 
after 
operation 

Cause of death 

Associated conditions. 


54 

5 months 

15 

Acute nephritis. 

(No necropsy) 

Acute pancreatitis, grade 3; gall- 
stones. 

2 

1 

73 

5 years 

13 

Hemorrhage, intestinal 
and intraperitoneal 

Multiple duodenal ulcers; biliary 
cirrhosis 3. 

3 

SO 

4 years 

23 

Hypostatic pneumonia. 
Multiple abscesses of 
the liver 

Chronic cholangeitis; cholecysti- 
tis, and choledocholithiasis. 

4 

57 

5 weeks 

I 

Generalized fat-necrosis 

j 

1 

Cholelithiasis: pancreatitis 3 i 
with abscess; perforating gas- 
tric ulcer; multiple perforating 
duodenal ulcers. 


of nephritis, the cause apparently being acute nephritis with uraemia. In t e 
second case death followed intestinal and intraperitoneal hemorrhages w i 
were not arrested by repeated transfusions of blood or intravenous adnunis 
trations of calcium chlorid. In the third case death followed mu tip e 
abscesses of the liver which were probably caused by the same ocus o 
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Cholecystectomy ^vas performed in 845 cases. Three other operations 
were performed, two of which are classified as partial cholecystecd" 
cholecystostomy, and^ one as choledochostomy with cholecystectomy. As 
recovery took place in these three cases and they therefore have only a 
negligible efifect on the mortality rate, they will not.be included in the total 
number of cases in which cholecystectomy was performed for simple acute 
and chronic cholecystitis. Death occurred in twelve cases in this series (1.4 
per cent.) (Table I) . It will be noticed that the mortality was greater follow- 
ing cholecystectomy performed for chronic cholecystitis than for. acute chole- 
cystitis. The first impression is that this should not be the case, but the total 
of twenty-five cases in the group of acute disease can scarcely be fairly 
compared with the total of 820 cases in the group of chronic disease. Whereas 
there were no deaths in the former group, the death rate in the latter was 1.4 
per cent. Ori studying the mortality in these cases, one finds that death 
could not usually be attributed directly to the actual operative procedure or 
conditions present in the biliary tract. This seems of some importance, 
especially as in this group jaundice was not an important feature and surgical 
risk was not considered grave. 


DETAILED ANALYSIS OF CAUSES OF DEATH FOLLOWING CHOLECYSTECTOMY 

(table hi) 

Case V. — A man, aged fifty-five, came to the clinic, March 5, 1924, because of 
abdominal pain. He was well-developed and weighed 182 pounds, Rontgenograms of 
the stomach indicated duodenal ulcer. However, on account of the history, a diagnosis 
of cholecystitis with stones and duodenal ulcer was made. 

Table III 

Analysis of Causes of Death Following Cholecystectomy in 845 Cases 


Case 

Age, 

years 


Days lived 
after 

operation 

Additional 

operation 

Cause of death 

I 

55 

2 years 

0 

Appendec- 

tomy 

Unknown (cardiac 
disease?) 

2 

52 

7..'? years 

2 

Cardiac disease 

3 

56 

years 

3 


Cardiac disease 

4 

59 

3 years 

6 


Peritonitis 

5 

53 

2 years 

4 


Peritonitis 

6 

35 

I year 

53 


Hemorrhage 

7 

30 

I year 

I 

Appendec- 

Hemorrhage 

8 

64 

9 years 

9 

tomy 

Pulmonary embolism 

9 

53 

2 months 

14 


Pulihonary embolism 

10 

55 

8 years 

5 

Appendec- 

tomy 

Bronchopneumonia 

II 

60 

5 weeks 

3 

Bronchopneumonia 

12 

59 

2 months 

7 


Uraemia 


Associated disease. 


Obesity (205 pounds). 
Obesity (200 pounds). 


Obesity (214 pounds). 

Obesity, 

Hypertrophy of heart; 
acute diSuse emphy- 
sema, nephritis. 

Bilateral pyelonephn- 
tis; stone obstructing 
right ureter. 


Operation was performed March ii, 1924- The gall-bladder _ 

tionless and contained .stones, but no duodenal ulcer was demonstra e. 
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The gall-bladder and appendix were excised. Bleeding was difficult to control and it 
:was necessary to leave one pair of forceps and a gauze pack. Five days after operation 
the clamp was removed ; this was followed by a sharp hemorrhage and later by drainagt 
of bile. The patient had frequent attacks of epigastric fulness and pain with distention, 
and passage of bloody stools. There were repeated hemorrhages from the wound.' The 
patient died forty-eight days after operation. 

Necropsy showed that there had been leakage from the cystic duct and hemorrhage 
from an anomalous artery. There was a perforating ulcer of the stomach with retro- 
gastric abscess and pancreatitis. 

Case XI.— A man, aged thirty, came to the clinic, June 27, 1924, suffering from 
attacks of dull pain in the right lower quadrant of the abdomen. He was a well- 
nourished man, weighing 178 pounds. The urine contained many red blood-cells. 

At operation, October ii, 1924, the gall-bladder showed chronic cholecystitis and 
was of the “ strawberry ” type. The gall-bladder and appendix were removed and a 
Penrose drain was placed in the gall-bladder fossa for drainage because of some general 
oozing. On the evening of the day of operation the patient manifested signs of internal 
hemorrhage, and m spite of every effort, he died on the following day. 

At necropsy post-operative hemorrhage was assigned as the cause of death. 

Case XII. — ^A woman, aged sixty-four, came to the clinic, August 13, 1924, com- 
plaining of recurring pain in the right side of the abdomen. At operation, September 3, 
1924, the gall-bladder was found to contain stones and was excised. Recovery from the 
operation was very satisfactory, -but on the ninth day the patient suddenly died from 
pulmonary embolism. 

Necropsy revealed thrombosis of the right femoral vein and pulmonary embolism. 

Case XIII. — A man, aged fifty-three, came to the clinic, November 4, 1924, com- 
plaining of attacks of severe epigastric pain. The patient was obese, \veighing 214 
pounds. At operation, November ii, 1924, the gall-bladder was found buried in the 
liver and to contain stones. Cholecystectomy was performed and a Penrose drain and 
strip of gauze were inserted for drainage. Convalescence was not satisfactory and the 
patient died suddenly on the fourteenth day after operation, apparently front pulmo- 
nary embolism. 

Necropsy revealed bilateral pulmonary embolism and infarction. 

Case XIV. — A man, aged fifty-five, came to the clinic, December ii, 1924, because 
of repeated attacks of pain about once a month, usually occurring after an indiscretion, 
in diet. There had never been jaundice. The patient was obese and was not in good 
general condition. 

Operation was performed December 16, 1924. The gall-bladder was distended and a 
stone was impacted in the cystic duct. The gall-bladder and appendix were excised. A 
pulmonary complication appeared shortly after operation; the patient became pro- 
gressively worse, and died on the fifth day after operation. 

Bronchopneumonia was found at necropsy. 

Case XV. — A man, aged sixty, came to the clinic, June I4i i 924 > because of soreness 
in the right side of the abdomen. At operation, June 21, 1924, a large, hard, inflamma- 
tory mass was found, in the upper right quadrant. It was composed of the gall-bladder, 
omentum, and hepatic flexure of the colon, and probably was caused by a perforation of 
the gall-bladder. The appendix was not involved. The gall-bladder was excised with 
considerable difficulty. A cholecystocolic fistula could not be demonstrated. Drainage 
was instituted by rubber tubes and gauze packs. The -patient’s condition was serious after 
the operation; he passed no urine, and died on the third day. 

Necropsy revealed bronchopneumonia, chronic emphysema with hypertrophy of t e 
right side of the! heart, and acute diffuse nephritis. The pneumonia was the probable 
cause of death. 

Case XVI.— A man, aged fifty-nine, came to the clinic, September 8 , 1924, com- 
plaining of pain in the abdomen. The blood urea was 96 ®g- foe each 100 c.c. Operation 
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was performed September 9, The abdomen was filled with very dense adhesions, 
evidently the result of old tuberculous peritonitis. The gall-bladder was distended, 
subacutely inflamed, and contained a number of stones, one of which was impacted in the 
cystic I duct. -The gall-bladder was excised and the adhesions about the ileocajcal coil 
were freed. A strip of gauze and a Penrose drain were used. Five days after operation 
there was a marked rise in the temperature and pulse. The blood urea was 192 mg. 
and the creatinin 4.4 mg. for each 100 c.c. The patient became comatose, failed rapidly, 
and died on the seventh day after operation. 

Necropsy revealed chronic bilateral pyonephritis with atrophy of the left kidney 
(55 g™-). right obstructive nephrolithiasis with acute diffuse nephritis, compensatory 
hypertrophy of the right kidney (267 gm.), and terminal bronchopneumonia. Death 
evidently was due to uraemia. 

Comment . — Four of the twelve patients on whom cholecystectomy was 
performed were described as obese. It is an accepted fact that obesity adds 
to the surgical risk. Many surgeons have markedly and rapidly reduced the 
weight of patients immediately prior to operation, in the erroneous belief, we 
think, that this would protect the patient to some degree against post-operative 
complications. This rapid reduction likewise reduces the general resistance 
and recuperative powers which are needed to combat the added stress of 
operative trauma. Therefore, it is often absolutely contra-indicated before an 
operation. If reduction of weight seems necessary, the patient should be put 
on a suitable diet and the weight reduced slowly; a few days before the 
appointed time of operation an unrestricted diet should be permitted. We 
believe that this is another method by which with proper management the 
mortality rate of operations on obese patients will be lowered. Of the four 
obese patients in this group who died, two died from cardiac disease, one 
from pulmonary embolism, and one from bronchopneumonia. Cardiac and 
pulmonary complications may be expected in the obese more often than in 
patients of different build. The instance of pulmonary embolism typifies 
that unfortunate and hopeless condition which in our experience usually 
develops in the second week after operation and which all surgeons dread. 
In Case VI the obese patient had been rapidly reduced in weight immediately 
before operation. The death illustrates our observation that this is not the 
correct method of preparing a patient of this type for operation. It will 
be seen that there were only two patients under fifty-twO years of age, thirty 
and thirty-five years, respectively, and both of these died from post-operative 
hemorrhage, one of which came from an anomalous artery. The age incidence 
in this group is very interesting ; the ages were between thirty and sixty-four 
years, the average being 52.5 years ; the two youngest died from post-operative 
hemorrhage. Of the two who died from peritonitis, one suffered from 
empyema of the gall-bladder and pancreatitis at the time of operation. This 
might be considered sufficient cause for the peritonitis, but in the other the 
complication could not be explained. In Cases XV and XVI, in view of the 
pathologic findings, the surgical risk was preeminently grave; in each there 
was a rather short history of illness, severe and acute enough to make surgical 
intervention necessary.. In six of these twelve cases in which death occurred, 
the patient must be considered very questionably suited for operation. In 
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two others death was attributable to conditions over which we have little or 
no control (pulmonary embolism in one and cardiac disease at the time of 
operation in the other). In still another death was caused by hemorrhage 
from an anomalous artery. The study of this series has been very interesting 
and enlightening to us. 

ANALYSIS OF CAUSES OF DEATH FOLLOWING OPERATIONS FOR CHRONIC 
CHOLECYSTITIS AND ASSOCIATED LESIONS (TABLE I\’) 

Case XVTL— A man, aged thirty-seven, came to the clinic, June 9, 1924, complaining 
of periodic attacks of epigastric distress, occurring from three to four hours after meals. 
At operation, June 20, a duodenal ulcer was excised, and the gall-bladder, which appeared 
diseased, was removed. The liver showed marked hepatitis. A pulmonary complication 

Table IV 

Mortality Following Operations for Chronic Cholecystitis and Associated Lesions 

Operations Hospiti^l_.nortality : 


Cholecystectomy with 

Operation for peptic ulcer with or without appendectomy 36 I 2.7 

Herniotomy, vnth or without appendectomy 14 

Pelvic operation, with or without appendectomy 9 

Excision or drainage of pancreatic duct 2 

Dissection of biliary fistula, herniotomy i 

Closure of cholecystocolonic fistula i 

Appendectomy, pyloroplasty, enucleation of parovarian 

cyst I 

Gastrorrhaphy, herniorrhaphy (diaphragmatic) 1 

Nephropexy i 

Closure of cholecystoduodenal fistula I 

Entero-anastomosis for obstruction ; gastro-enterostomy. 2 
Cholecystostomy wth 

Posterior gastro-enterostomy for peptic ulcer, with or 

without appendectomy 4 

Excision of abscess and sinus of abdominal wall i 

Drainage of subhepatic abscess i 

Drainage of pseudopancreatic cyst i 

Total 76 I i -3 


appeared on the day after operation; the patient became progressively worse and died 
the following day. There were definite signs of bilateral bronchopneumonia. Necropsy 
^vas not permitted. 

OPERATIONS ON THE GALL-BLADDER AND COMMON DUCT 

Operation was performed on the gall-bladder and common duct in 142 
cases (Table V). This group represents a type of case in which the surgical 
risk is generally considered grave. In many of these cases jaundice is evident 
at the time of examination, or some degree of it has just disappeared after 
being present for variable periods. Even in the absence of icterus, one must 
not forget the importance of the so-called “ delayed jaundice,” where oozing 
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Table V 

Mortality Following Operations on the Gall-bladder and Common Duct for 

Benign Conditions 


Hospital 
Operations mortality 
cases 


Stones in the gall-bladder or ducts 

Cholecystectomy and choledochostomy 58 l 

Cholecystectomy and exploratory choledochostomy 9 

Cholecystectomy, choledochostomy, herniotomy, appendec- 
tomy 1 

Choledochostomy 18 i 

Cholecystostomy and choledochostomy 16 2. 

Cholecystostomy and exploratory choledochostomy 4 

Cholecystectomy, choledochostomy, and repair of chole- 

cystoduodenal fistula 3 

Cholecystostomy, choledochostomy, and repair of chole- 

cystoduodenal fistula 1 

Choledochostomy and repair of duodenal fistula l 1 

Cholecystectomy, choledochostomy, and repair of chole- ^ 

cystocolonic fistula 2 ., ' 

Cholecystectomy, choledochostomy, and reconstruction of 

the ducts I 

Cholangeitis, hepatitis, pancreatitis 

Choledochostomy 3 

Cholecystoduodenostomy i i 

Biliary cirrhosis 

Choledochostomy 2 

Fistula or stricture of the common duct 

Hepaticoduodenostomy li 2 

Hepaticogastrostomy 2 

Choledochoduodenostomy i i 

Resection of stricture of the common duct 2 

Choledochostomy for stricture 4 l 

Exploration of biliary fistula i i 

Cholecystectomy and reconstruction of common duct i 

Total 142 II (7-7%) 


and bleeding may be as troublesome as in cases of frank jaundice. Moreover, 
in some of these cases request for medical advice is postponed until it was 
imperative for their relief. Some of these are old chronic cases in which 
infection has extended into the liver, pancreas, and generally along the bile 
ducts, causing oedema and variable degrees of infections, with or without 
stones or obstruction of bile. Again, in many of them operation has been 
performed previously, and relief is sought because of the recurrence of the 
same old attacks of pain, or jaundice, or both. This group represents a class 
which demands extensive and rather. heroic operative measures for cure, or 
even for improvement. Perhaps no other branch of surgery offers such 
technical difficulties as some of the operations on the common duct performed 
in a series of 142 consecutive cases ; it is surprising that the mortality is as 
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low as it is. In all probability, this low mortality rate is due not only to 
the selection of cases for operation, but to the pre-operative preparation of 
all patients showing an abnormal content of serum bilirubin, and to detailed 
post-operative management so necessary in these cases. 

ANALYSIS OF CAUSES OF DEATH FOLLOWING I42 OPERATIONS ON THE COMMON 
DUCT FOR BENIGN CONDITIONS (TABLE Vl) 

Case XVIII.— A man, aged sixty-four, came to the clinic because of chills and 
fever. Symptoms had lasted intermittently for ten years. Operation, April 21, 1924, 
revealed a marked degree of biliary cirrhosis and the duodenum sealed onto the common 
duct. A stone about 2.5 cm. in diameter was removed from the common duct together 
with several small stones and a good deal of debris. A fistulous tract between the 
common duct and the duodenum was closed. A rubber catheter was sewed into the 
common duct for drainage, and the gall-bladder, which was practically functionless, was 
not disturbed. On the fifth day symptoms of pneumonia appeared; they were confirmed 
by physical and rontgenologic examination of the chest. Death occurred nine days 
after operation. 

Necropsy revealed extensive bronchopneumonia and a matked degree of biliary 
cirrhosis. 

Case XIX. — ^A woman, aged sixty-six, came to the clinic, January 5, 1924, because 
of former jaundice and attacks of epigastric colic. There was no jaundice at the time 
of examination. At operation January 10, the gall-bladder was found distended and 
filled with stones, with much pericholecystitis. The common duct was markedly dilated. 
Thirty cubic centimetres of pus, together with numerous stones, tvas removed from the 
gall-bladder; eighteen stones were taken from the common duct, and several stones 
were also removed from the hepatic duct. The gall-bladder was drained and a catheter 
was sewed into the common duct for drainage. The patient developed pneumonia on the 
second day after operation, and died on the third day after operation. Pneumonia was 
the probable cause of death. Necropsy was not permitted. 

Case XX . — A man, aged fifty-four, came to the clinic, June i, 1923, because of jaun- 
dice. Examination revealed a moderate degree of jaundice and cachexia. Haemoglobin 
was 68 per cent., and the coagulation time was eight and one-half minutes. 

Operation revealed biliary cirrhosis, a small gall-bladder which collapsed easily, 
very great enlargement of the regional lymph-nodes, and enlargement of the pancreas, 
which, however, did not seem to be malignant. Because of the patient’s condition only 
cholecystostomy was performed. The patient recovered and was allowed to return home. 

He returned for a second examination eleven months after operation. He had lost 
weight and strength, and the jaundice had persisted and become deeper. Examination 
showed an intense degree of jaundice ; the patient appeared very weak, and weighed only 
149 pounds. The findings at operation were essentially those previously noted. Anas- 
tomosis was made between the gall-bladder and the duodenum. The output of urine 
was low, and the temperature and pulse elevated. The patient became drowsy; oedema 
of the hands and feet appeared, and the blood urea rose from 48 to 176 mg. He died 
on the eleventh day after operation. 

Necropsy revealed chronic cholangeitis with biliary cirrhosis, intraperitoneal hemor- 
rhage, and bronchopneumonia. 

Case XXI. — A woman, aged fifty-two, came to the clinic, January 27, 1923, because 
of pain beneath the right costal margin. The gall-bladder had been drained and a large 
number of stones removed elsewhere nine years previously. 

At operation January 31, a stone was removed from the common duct and also one 
from the hepatic duct. The gall-bladder also contained multiple stones and was excised. 
There was no jaundice. She recovered. Recurrence of pain and jaundice a year later 
demanded further operative treatment. On examination there was a marked degree of 

428 





JUDD AND PARKER 


Jaundice and the patient was confined to bed. Coagulation time \ras seven minutes. At 
operation May 20, 1924, a large stone in the ampulla of the common duct and several 
smaller stones were removed from the common duct and a T-tube inserted into the duct 
for prolonged drainage. There was good drainage of bile after the operation. However 
the patient failed rapidly and died on the fifth day after operation. 

Necropsy revealed only a slight amount of hemorrhage, and chronic atrophy of the 
liver with biliary stasis. The cause of death was probably hepatic insufficiency. 

Case XXII. — ^A woman, aged thirty-two, came to the clinic, December 12, 1924, 
because of attacks of gall-stone colic at intervals for the last fourteen years. In Decem- 
ber, 1916, cholecystostomy for stones had been performed elsewhere. The patient has 
recently lost considerable weight; examination showed an intense degree of Jaundice. 
Hremoglobin was 76 per cent. ; the leucocytes numbered 12,900, and the coagulation time 
was six and one-half minutes. Calcium chlorid was given in preparation for operation. 

At operation the common duct was dilated to a diameter of 1.5 cm. and the bile 
came out under great pressure when the duct was opened. The obstruction was due to 
a single stone impacted in the ampulla. The gall-bladder, which was distended with bile 
but contained no stone, was removed. There was sudden failure on the day after 
operation, apparently from hemorrhage, and the patient died within a few hours. 

Necropsy revealed hemorrhage into the common duct and abdominal cavity. 

Case XXIII. — ^A woman, aged thirty-six, came to the clinic, November 7, 1924, 
because of Jaundice becoming progressively deeper. Cholecystectomy for stones had been 
performed elsewhere six months before, and Jaundice had appeared six weeks after the 
operation. There had been no pain at any time. Examination showed a moderate degree 
of Jaundice. The hemoglobin was 60 per cent., and the blood urea %vas 46 mg. for each 
100 cc. There was dye retention. Grade 4, and the serum bilirubin was 7.5 mg. for each 
100 C.C, The coagulation time was nine minutes. 

At operation, November 26, a stricture of the common duct \vas found. The duct 
was reconstructed over a T-tube. There were several hemorrhages after operation. 
Drainage of bile was not good, and the stools remained day-colored. Serum bilirubin 
was 7.8 mg. for each 100 c.c. The patient died on the twelfth day after operation. 
Death was apparently due to hemorrhage and peritonitis. Necropsy was not permitted. 

Case XXIV . — A man, aged forty-two, came to the clinic for examination October 
31, 1924. He had lost thirty pounds in weight in the last four months, and appeared 
undernourished and weak. There was no free hydrochloric acid, and the rontgenograms 
showed duodenal ulcer. 

At operation, November 7, the pylorus and duodenum were found densely adherent 
to the liver and gall-bladder, and it was difficult to be certain about the presence of an 
ulcer. The common duct ^vas considerably dilated, but no stone could be found. The 
gall-bladder was removed and a catheter inserted into the common duct for drainage. 
On the sixth day the patient became nauseated, and lavage of the stomach showed 
retention of 300 c.c. There was very free drainage of bile from the tube. There 
was a steady rise in temperature and pulse, with moderate cyanosis. The patient died 
on the sixteenth day after operation. 

Necropsy revealed several stones in the hepatic duct, left bronchopneumonia, and 
multiple active duodenal ulcers. 

Case XXV . — A man, aged fifty-six, came to the clinic, November 19, 1924. In 
1921 he had been operated on elsewhere for abdominal adhesions and injury to the liver. 
In May, 1923, the gall-bladder had been removed. At examination a mild degree of 
Jaundice Avas found. The coagulation time was five minutes. There was dye retention. 
Grade 3, but the serum bilirubin was only 2.9 mg. for each 100 c.c. 

Operation, November 27, revealed a stricture of the common duct The bile was 
under considerable tension and the hepatic duct contained much debris. The common 
duct was reconstructed over a piece of rubber tube. On the evening of the day of opera- 
tion the pulse became rapid and weak. The patient died early the next morning. 
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quently, all probably due to the retention of bile causing varying degrees 
of infection. 

In studying these cases, we are impressed by the great responsibility a 
surgeon assumes when he undertakes any operation on the biliary tract 
however simple the procedure may be. Even slight injury to the common duct 
may cause the patient an irremediable amount of future trouble. In review- 
ing secondary operations for stricture of the common duct over a period of 
six years, we find convalescence long and irregular and end results doubtful, 
in many cases disappointing. Post-operative hemorrhage has been a prominent 
complication in this group in spite of pre-operative preparation with calcium 
chlorid and oftentimes with blood transfusions, which have probably reduced 
this threat to a minimum. Post-operative treatment of this complication by 
the same methods doubtless has been of some value, yet hemorrhage is among 
the most important of the immediate dangers. Perhaps the greatest lesson 
to be learned from this group is that careful and intelligent surgery should^ 
be practiced at the time of the primary operation. Such prophylactic measures 
will do much to reduce the number of these cases which later demand urgent 
and extensive operative procedure in an attempted repair of damage done at 
the former operation. This applies chiefly to post-operative stricture. 

Another group of cases requiring secondary operations are those associ- 
ated with recurring attacks of colic or jaundice, or both, and which are found 
later to be due to stones in the bile ducts. It is never possible to know with 
certainty at the time of operation that all stones have been removed from the 
ducts. Probably a great many of the recurring attacks following operations 
for stones in the gall-bladder or ducts are due to stones overlooked' at the time 
of the first operation. It is possible for stones to form in the ducts after 
cholecystectomy or after the drainage of the common duct, but in the majority 
of cases, the offending stone or, stones were present at the time of the 
previous operation. 

What more could be done to reduce the mortality? We ^re preparing 
the patients before operation by all means known to us to prevent hemorrhage 
and to get the patient in the best possible condition. Fluids are forced ; a diet 
high in carbohydrates is given, and we try to wait, if possible, until the 
serum bilirubin is reasonably near normal limits. In many instances this is 
not possible and we must assume the risk, with the knowledge that the patient 
and his relatives understand the risk involved, and resort -to operation without 
delay. The coexisting hepatic and pancreatic disease must be taken along with 
the dangers of hemorrhage, and operation performed, as the only hope lies in 
' surgical measures. The results naturally depend on the findings at the time 
of operation. Adequate drainage is imperative. In two of the cases in this 
group the condition of the patient was very bad, and so much scar tissue was 
found that the common duct could not be identified. As extensive procedures 
were contraindicated at the time, it seemed best merely to drain the hepatic 
duct with a catheter in the hope that a secondary operation could be performed 
at a later time when the patient was in better condition. 
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OPERATIONS FOR PANCREATIC LESIONS 

Because the pancreas is intimatel}' connected with the biliary tract, both 
physiologically and pathologically, pancreatic lesions are included in the 
study of the hospital mortality following operations on the biliary tract 
(Table VIII). 


Tadle VIII 


Mortality FoUoimng Operations on the Pancreas 


Cholecystectomy and drainage of pancreatic cyst ... 

Drainage of cysts of the pancreas 

Drainage for pancreatitis with excision of specimen . 
Pancreatitis and malignant diseases of the pancreas 

Exploration 

Cholecystogastrostomy 

Cholecystocolostomy 

Cholecystostomy 

Exploration, cholecystopexy 

Exploration (sarcoma) 


Operations 


Hospital mortalit y 
Cases I Per cent? 



6 

5 

I 

1 
1 

2 


25 5 20 


ANALYSIS OF CAUSES OF DEATH FOLLOWING OPERATIONS FOR 
PANCREATIC LESIONS 

Case XXX. — A woman, aged twenty-one, came to the clinic because of pains in 
the abdomen and back increasing in severity during the previous lour months. Examina- 
tion showed a large tumor in the right hypochondriac region. The blood urea was 48 mg. 
for each 100 c.c. Operation revealed a large retroperitoneal tumor in the upper abdomen. 
The tumor was apparently a C3"st and was explored with a trocar; clear fluid was 
obtained but the entire tumor did not collapse. The cyst was marsupialized and two 
rubber tubes were inserted for drainage. Convalescence was apparently satisfactory for 
about four weeks when a duodenal fistula developed. There was progressive failure from 
this time and she died eleven weeks after operation. 

Necropsy revealed digestion of the posterior wall of the duodenum with duodenal 
fistula. 

Case XXXI. — A woman, aged thirty-four, came to the clinic, June 14, tg24, because 
of a sudden severe pain in the epigastrium associated with vomiting and requiring opiates 
for relief. A mass had been present in the upper abdomen for nine j'ears, but for three 
weeks before examination in this clinic there had been constant pain and excessive emesis, 
and the abdomen had been markedly distended. The mass was slightly tender to pressure. 
The patient was very obese. Albumin and a few pus cells were found in the urine. 

At operation there %yas considerable straw-colored fluid in the peritoneal cavity. 
There was a retroperitoneal tumor behind the stomach and some fat necrosis of the 
omentum. The gall-bladder was distended. About 1000 c.c. of thin purulent fluid was 
evacuated from the tumor, the cavity of which contained considerable necrotic material. 
Two rubber tubes were inserted for drainage. After operation the patient continued to 
have a great deal of abdominal distention. Bilateral parotitis appeared on the third day. 
The temperature and pulse rate increased, and the patient died on the fourth daj 
after operation. 

Necropsy revealed chronic suppurative pancreatitis with multiple abscesses, general 
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peritonitis, and fat-necrosis. There were stones in the gall-bladder and in the common 
duct ; there was terminal oedema of the lungs with pneumonia. 

Case XXXII. — A man, aged sixtj'-two, came to the clinic because of moderate 
epigastric pain during the previous five months. Examination showed a slight degree of 
jaundice. The urine contained albumin and pus. There was dye retention. Grade 4. The 
serum bilirubin was 27.8 mg., and the coagulation time was six minutes. Intravenous 
injections of calcium chlorid were given as a pre-operative measure. 

At operation a diffuse neoplasm of the pancreas with lymphatic involvement was 
found, and the ga'.l-bladder and the common duct were distended. The gall-bladder 
was anastomosed to the colon. There was very little change in the degree of jaundice. 
The patient died on the seventeenth day after operation. 

Necropsy revealed carcinoma of the head of the pancreas with obstruction of the 
common and hepatic ducts, multiple cysts and necrosis of the pancreas and general 
peritonitis. 

Case XXXIII. — A man, aged fifty-seven, came to the clinic because of pain in the 
right side with occasional vomiting. One time he had a chill followed by jaundice. 
There was sugar in the urine. Hsmoglobin was 65 per cent. The diabetes was controlled 
by treatment. Operation was then advised for disease of the gall-bladder. 

At operation the gall-bladder was markedly distended. There was a large soft tumor 
in the head of the pancreas, the nature of which could not be definitely determined. 
No stones could be felt in the gall-bladder or the common duct. Cholecystogastrostomy 
was performed. On the second day after operation the patient showed signs of broncho- 
pneumonia and died on the fourth day. Necropsy was not permitted. 

Case XXXIV. — A woman, aged seventy-two, came to the clinic because of three 
attacks of severe pain in the right upper abdomen which had occurred during the last 
year, the last being followed by persistent jaundice. 

At operation there were stones in the gall-bladder, liepatic duct, and common duct, 
and one was impacted in the ampulla of the common duct. Definite pancreatitis and 
hepatitis were present. The stones were removed from- the ducts and drainage was 
instituted. The patient returned for examination ten months after the operation because 
of painless jaundice. The coagulation time was ten minutes, and there was dye 
retention. Grade 4. 

At the second operation the gall-bladder was found to be thick-walled and did not 
contain bile. The common duct was dilated and the head of the pancreas was small and 
hard. The gall-bladder was drained. Drainage of bile appeared on the day after 
operation and continued in good amounts. In spite of this drainage the jaundice did not 
diminish and the patient’s condition became progressively worse. She died on the 
twentieth day after operation. Necropsy was not permitted. Death was probably due 
to the effects of biliary obstruction and renal insufficiency since the blood urea rose to 
179 mg. for each 100 c.c. 

Comment . — In Case XXXII cholecystocolostomy was performed and in 
Case XXXIII cholecystogastrostomy. At the time of the operation it was 
realized that these procedures were palliative only, but seemed advisable, as 
they promised at least some relief from the jaundice. Palliative operations 
such as these are certainly worth while even in the presence of very extensive 
malignant disease, with the full knowledge that the surgical risk is thereby 
increased. In such instances as Case XXXIV, when the pancreas shows 
distinct changes and it is impossible to say whether the lesion is a carcinoma 
or pancreatitis, institution of free biliary drainage is good surgery. If it is 
carcinoma, the patient may be relieved, while, as is often the case, if it is 
pancreatitis, this adequate drainage may effect a permanent cure. This has 
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been demonstrated repeatedly by the work of Mallet-Guy and Berard, who 
insist on adequate drainage of bile whatever the method employed. It is in 
such cases as pancreatitis that encouraging results are occasionally obtained 
and prove that such operations are well worth the added risk. 

DETAILED ANALYSIS OF TWO DEATHS FOLLOWING DRAINAGE OF LIVER 

ABSCESSES (table IX ) 

Case XXXV. — A man, aged thirtj'-one, came for c.Kamination because of chills and 
fever of nine months’ duration and severe pains in the lower part of the left side of the 
chest. At the time of examination the temperature was 102° and the leucocytes num- 
bered 21,200. A sinus discharging pus in the right chest wall was a relic of a previous 
operation for empyema. At operation multiple abscesses of the liver were drained. After 
operation remittent fever ranged from g8 to 103°. There was dye retention, Grade 2. 
The patient died the seventeenth day after operation, clinically from septicaemia. 

Table IX 

Mortality Following Operations on the Liver 

Hospital 
Operations mortality 


cases 

Abscess 

Drainage 7 2 

Biliary cirrhosis 

Exploration 2 

Cirrhosis 

Talma-Morrison operation 9 2 

Hepatitis 

Exploration i 

Cyst 

Removal of echinococcus cyst i 

Malignant disease of the liver 

Exploration (excision of specimen in four) 6 

Total 26 4(15-3%) 


Necropsy revealed multilocular abscesses of the liver with sinus, old healed right 
empyema, terminal multiple abscesses of the lung, left empyema (200 c.c.), thrombosis 
of the left femoral, internal and external iliac veins with pulmonary embolism and 
infarction and chronic appendicitis. Cultures from the lung grew a haemolytic strepto- 
coccus and from the liver Bacillus fusifonnis, spirilla and Bacillus coli. 

Case XXXVI. — A man, aged thirty-three, came to the clinic, July I4< 1924, com- 
plaining of haemoptysis and subsequent expectoration of large amounts of foul, dark 
material, preceded by and relieving pain in the upper abdominal and right suprascapular 
regions. Pelvic abscesses, following appendicitis, had been drained previously. At 
examination the liver wns found to be much enlarged, and breath sounds were diminished 
ov'er the lower part of the right chest. Rontgenograms of the chest showed the right 
diaphragm elevated, July 20, under local anjesthesia, multiple abscesses of the liver 
were drained. The temperature was typical of sepsis, and the leucocytes ranged from 
18,000 to 54,000. A right pleural effusion was twice aspirated, bht death occurred the 
fourteenth day after operation. Clinically the cause of death was multiple abscesses of 
the liver, peritonitis, and bronchopneumonia. Necropsy was not permitted. 
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DETAILED ANALYSIS OF TWO DEATHS AFTER TALMA-MORRISON OPERATION 

(table IX ) 

Case XXXVII. — A woman, aged sixty, came to the clinic because of swelling 
of the abdomen of three months’ duration, associated with jaundice and swelling of the 
feet and ankles. The effects of paracentesis had been transient. Examination showed a 
slight degree of jaundice. The abdomen contained a large amount of fluid and there was 
oedema of the extremities. The urine contained albumin. The coagulation time was 
seven minutes. The blood urea was 32 mg. for each 100 c.c. 

At operation 8000 c.c. of straw-colored, slightly cloudy fluid was withdrawn. The 
liver was verj^ small, firm and nodular and the gall-bladder was distended. There was no 
evidence of malignant disease. A Talma-Morrison operation was performed. The 
patient died on the eighth day after operation. 

Necropsy revealed portal cirrhosis of the liver (953 gm.) with splenomegaly (370 
gm.), ascites (3000 c.c.), anasarca, chronic diffuse nephritis, terminal hypostatic con- 
gestion of the lungs, hypertrophy of the heart (360 gm.), and a marked degree 
of arteriosclerosis. 

Case XXXVIII. — A woman, aged fifty-seven, came to the clinic because of recur- 
ring attacks of epigastric pain of twelve years’ duration, accompanied by nausea and 
vomiting. Examination showed a distended abdomen which apparently contained free 
fluid. There was marked oedema of the lower extremities. The haemoglobin was 63 
per cent, and the leucocytes numbered 12,200. Rontgenograms of the chest showed fluid 
in the right pleural cavity. 

At operation more than 8oco c.c. of fluid was removed from the abdomen. The 
liver was small and cirrhotic, and the gall-bladder contained stones which were not 
disturbed. A Talma-Morrison operation was performed. After operation the fluid again 
accumulated in the abdomen and 8000 c.c. more of straw-colored fluid was removed. 
The patient died thirty-four days after operation. 

Necropsy revealed portal cirrhosis (948 gm.) with ascites, bilateral hydrothorax 
and anasarca, cholelithiasis with dilatation of the gall-bladder and ducts, a moderate 
degree of jaundice and dilatation of the oesophageal and diaphragmatic veins. 

Comment . — In the two cases of abscess of the liver it is seen that the 
drainage in each instance was a secondary procedure following drainage of 
foci elsewhere in the body, one an empyema and the other a pelvic abscess 
following rupture of the appendix. In both cases, the risk was high but was 
accepted, as operative interference was imperative. 

In the two cases in which the Talma-Morrison operation had been per- 
formed, the patient was in extremis at the time of operation. In both there 
was a large amount of ascitic fluid and in one, jaundice. This type of opera- 
tion has given good results in some instances, but in the presence of large 
amounts of ascitic fluid with great destruction of the substance of the liver, 
and jaundice, a Talma-DIorrison operation, like any other form of treatment, 
is likely to fail. It is well worth while, however, as a palliative procedure, 
and especially so, since the added risk is not great and there is little else 
left to do. 
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PROGRESSIVE GANGRENOUS INFECTION OF THE SKIN AND 
SUBCUTANEOUS TISSUES, FOLLOWING OPERATION 
FOR ACUTE PERFORATI>^E APPENDICITIS * 

A STUDY IN SlTilBIOSIS 

By George Emerson Brewer, M.D. 

AND 

Frank Lamont Meleney, M.D. 

OF New York, N. Y. 

The object of this communication is to report the histories of two 
cases of extensive destruction of the skin and sulicutaneous areolar tissues, 
from infections occurring in the operative wounds of cases of acute perfora- 
tive appendicitis. 

While all surgeons are familiar with the various types of wound infection, 
following operations on septic conditions of the various abdominal viscera, 
necessitating contamination of the wound surfaces during the operative pro- 
cedures, or following the drainage of these septic foci ; few such superficial 
infections give rise to serious apprehension, when the intra-peritoneal focus 
ceases to extend, and progresses normally toward recovery. 

In practically all such cases, it is the deep-seated primary intra-abdominal 
infective process which causes anxiety; and not the superficial secondary 
stitch abscess or subcutaneous cellulitis, for these almost invariably are con- 
trolled by the simple procedure, of removal of sutures and establishing drain- 
age of the subcutaneous space. 

In the cases which I am reporting here, the opposite of this condition 
prevailed, and persisted to such an extent, as to give rise to the greatest anxiety. 

The progress of this infection was not rapid, as in a post-operative ery- 
sipelas, a streptococcus cellulitis, or gas bacillus infection ; nor was it associated 
with high fever and grave toxcemia usually present in these acute conditions. 
It was on the other hand, exceedingly slow, extending only one or two centi- 
metres in the course of a week or ten days, and with little or no fever or 
evidences of toxsemia. This type of infection seemed singularly rebellious to 
any and all kinds of ordinary wound treatment. It was apparently uninflu- 
enced by local incisions, drainage, irrigation, heat, cold, Carrel-Dakin technic, 
or by the employment of other chemical disinfecting agents. It was not 
benefited by sunlight, Alpine light, or any other form of radiant energy. 

The process may perhaps best be described, as a slowly advancing white 
subcutaneous slough. The skin lesion, occurring somewhat later, appeared 
at first as a deep red or purple superficial cedema, which later slowly broke 
down into a necrotic mass resembling an untreated carbuncle. This in turn 
was surrounded by a zone of lighter colored erythema, which gradually faded 
out into the normal skin. At times the subcutaneous necrotic area and cutane- 
ous margins would assume a dark gray, or e ven black color. Beneath the 

* Read before the American Surgical A.ssociation, May 26, 1926. 
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sloughing area, which varied considerably in extent, sometimes being limited 
to the upper third of the subcutaneous fat, and at others extending well down 
to the deep aponeurosis ; there was always a layer of granulation tissue, which 
seemed to he a definite but inefifectual eflfort of repair. 

In both of my cases the process seemed to start at the upper part of the 
cutaneous wound, and gradually crept downward along both margins toward 
the site of the intra-peritoneal drain opening. The actual site of the deep 
drainage cavity was apparently never involved. 

Without dwelling further on the special wound features of this infection, 
which will best he shown in the accompanying illustrations, I will briefly 
report the clinical features of the two cases; which in history, sequence of 
events, and wound appearances, seemed identical. 

Case I. — H. B. T., age thirty-two, an apparently robust and healthy man of good 
habits, and without evidence of clironic infectious or degenerative disease ; while on a 
visit to New York, experienced a sudden attack of acute abdominal pain associated with 
all the characteristic symptoms and signs of an acute fulminating appendicitis. As he 
was alone in a hotel he did not obtain expert advice for two days. At the time the 
writer first saw him in consultation with Doctor Mitchell, he had a temperature of 
103, pulse go. The abdomen was moderately distended and tender in all four quadrants ; 
the area of maximum tenderness being at or near McBurney’s point. Muscular rigidity 
was noted over the right rectus and neighboring muscles. As his prostration and general 
appearance seemed to indicate a grave infection, which had already existed for upwards 
of fifty hours, he was removed to the Roosevelt Hospital for immediate operation. On 
opening the abdomen, the appendix was found to be completely gangrenous, and sur- 
rounded by an abscess containing about 30 c.c. of thin foul-smelling pus. As the gan- 
grenous process extended to the caecum, after removal of the appendix, the caecal opening 
was closed by a purse-string suture, and the point of closure reinforced by suturing a 
small appendix epiploica and a layer of omentum over the stump. A large cigarette 
drain was left in sifii, and the peritoneum, muscles, and skin partly closed by layer suture. 
Although the anaesthesia was satisfactory and the operation of short duration, the follow- 
ing day the temperature rose to 104, the pulse to 120; and the patient seemed gravely ill. 
There was, however, abundant drainage from the deep sinus necessitating frequent 
changes of the dressings. 

On the third day, the cigarette drain was removed, and a rubber tube inserted, 
through which the wound was frequently irrigated and treated by the Carrel-Dakin 
method. The discharge from the deep cavity promptly diminished, soon ceased, and the 
sinus closed satisfactorily. 

During this period the temperature gradually declined and the patient’s condition 
improved ; and at the end of a week, he seemed thoroughly convalescent and no further 
anxiety was entertained regarding his ultimate recovery. 

On the seventh day after operation a peculiar deep purple oedema was noted around 
the points of entrance of the three upper silkworm gut sutures. These were removed, 
the cutaneous wound opened and packed with sterile gauze. Two or three days later 
to our surprise, the purple areas had not subsided, but apparently had extended to the 
margin of the then freely open cutaneous wound. They resembled six small carbuncles 
with beginning necrosis of the epithelial layer. Also it was noted that the edges of the 
wound beneath these lesions was undermined and presented isolated areas of white 
slough, which extended down to various levels in the subcutaneous fat. Incisions were 
later made into these areas of necrosis, and the entire wound packed loosely with gauze 
covering several Carrel-Dakin tubes, and was constantly treated with accurately prepared 
Dakin fluid. The original sloughs gradually^ separated, but be3'ond this loss of tissue, 
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there appeared an extending zone of the deep red cedcma, wliich formed an elliptical 
area of discolored skin about the size of a human hand. 

As it was evident that the Carrel-Dakin treatment failed to control the process a 
number of other antiseptic agents were tried including iodine, iodoform, various mercuric 
compounds, hot poultices, and finally exposure of the wound to X-rays, Alpine light 
and the direct rays of the sun. None of these seemed to have the slightest efifcct on the 
slow progress of the disease, which gradually extended peripherally and sloughed cen- 
trally, until there was an ulceration which extended from a point near the iliac crest 
to a point half-way to the lower costal border, and well over toward the median line' 
making an oval sloughing ulcer about 15 to 16 cm. in length by 10 or 12 cm. in width. 

During the three weeks which had elapsed since the operation, the abdominal sinus 
had closed, the patient was practically afebrile, had a fair appetite, and seemed constantly 
improving. The only major complaint being, the intense pain which was occasioned by 
the dressings and any manipulation of the wound. 

During the latter part of this period he was seen by perhaps six or eight members 
of the staff, including general surgeons, experts in dermatology, bacteriology, and internal 
medicine ; none of whom had ever seen a similar lesion arising from an operative \yound 

Numerous cultures were made from the tissues and wound secretions, as well as 
blood tests, to exclude syphilis, tuberculosis, blastomycosis, and other rare forms of 
infection. The wound cultures contained a large variety of organisms, but led to no 
definite conclusions. 

At last, as it seemed evident that unless something far more radical were done in 
the way of treatment, a large part of the integument of the abdominal wall would be 
destroyed, it was decided to give a general anaesthetic and to circumscribe the entire 
diseased area, well beyond the lesion by an incision through the skin and entire thickness 
of the subcutaneous fat to the sheath of the rectus and aponeurosis of the external 
oblique muscles. This was done, and the long elliptical incision packed with gauze wet 
with a I per cent, solution of formalin. This was changed every day at first under gas 
anaesthesia, and the packing kept constantly wet with the same solution. 

The sloughing process continued from the original cages of the ulcer toward the 
incision, but never passed this barrier; and when all the intervening tissues were 
destroyed, we had an extensive granulating surface with healthy edges, which quickly 
took on the normal process of repair. We hesitated to advise a skin graft on account 
of the doubtful nature of the process, and a very definite fear on the part of all who 
had observed its ruthless progress, lest any such procedure might again favor 
its reappearance. 

By simple dressings and sun exposures, cicatrization took place rapidly, and at the 
end of thirteen weeks, the patient was discharged cured. 

Shortly after the experience just related, there appeared in Surgery, Gyne- 
cology and Obstetrics, the report of a similar case by Dr. Thomas S. Cullen 
of Baltimore, admirably illustrated by two colored plates of the lesion. From 
Doctor Cullen’s description of the etiology, symptoms, progress and wound 
appearances, I was convinced that our two cases represented examples of a 
rare but definite type of wound infection, probably due to some organism 
derived from the intestinal canal, as both arose from the operative treatment 
of a perforated intestinal lesion. 

Case II. — L. M., male, sixty-four years of age, although his appearance and athletic 
vigor would give one the impression of a much younger man. December 18, 1925, he 
was admitted to the Presbyterian Hospital for operation for acute appendicitis. The 
duration of his illness had been about thirty hours. On admission his temperature was 
100.8, pulse no; abdomen moderately distended with marked tenderness and muscular 
rigidity over the appendix area. 
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On operation, the appendix was found to be partly gangrenous, perforated and 
surrounded by a collection of thin odorless sero-pus. The intestines in the immediate 
neighborhood were reddened and covered with fibrin. The appendix was removed, the 
wound partly closed, and a large cigarette dram introduced which extended to the region 
of the appendix stump He reacted favorably from the operation, the abdominal symp- 
toms subsided, the temperature and pulse improved ; and his general condition at the end 
of three days seemed entirely satisfactory. 

On the fifth day small areas of necrosis were observed around the points of entrance 



Plate A — Appearance of the wound before the second excision, the lower granulatinR portion of the 

incision being drawn together by adhesive plaster. 


of the upper two deep silkworm gut sutures. The stitches were removed, the wound 
edges separated, and the wound lightly packed with gauze. The Carrel-Dakin method 
was employed, which at first seemed to act favorably, as for four or five days the wound 
showed no further changes. It did not then occur to the writer, that we had to do with 
other tlian a trivial secondary infection of the superficial wound. The deep drain was 
removed on the sixth day, and a small rubber tube substituted, and the deep wound 
frequently irrigated. About the tenth day, after the deep drainage sinus had ceased 
discharging, and the lower part of the wound seemed normally granulating, the same 
deep red discoloration and cedema, as in Case I, appeared around the upper part of the 
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wound witli four or five oval elevated lesions at the sites of the stitch openings There 
was also noted a subcutaneous area of white slough, which extended from the edges of 
the wound upward beneath the unbroken but cedematous skin, toward the stitch openings 
A day or two later, two or three of these necrotic areas were removed, leaving a„ 
irregular undermined unhealthy looking skin border. At this time also, it wL noted that 
the deep purple cedematous nodules showed signs of breaking down, and that the area of 
— hyperremia was extend- 


1 



Fig I — The excised lesion after formalin fixation. The figures indicate 
where cultures were taken. 


ing outward into the 
surrounding skin. One 
"or tu'o black areas were 
also seen along- the skin 
margins. It was then 
recognized for the first 
time, that we had to do 
with the same type of 
spreading gangrenous 
cellulitis and dermatitis 
as in the first case. 

January 9, under 
gas oxygen anaisthesia, 
the entire cutaneous 
margin of the wound 
was excised, including 
all of the reddened and 
cedematous tissues, the 
wound treated with per- 
oxide of hydrogen, 
douched with sterile 
water, and packed with 
gauze soaked in and 
kept moist with Dakin 
solution. The process 
seemed arrested for two 
or three days; but later 
the same characteristic 
deep purple lesions oc- 
curred along the cuta- 
neous borders, and 
sloughing of the fatty 
tissue was apparent. 
Both the red oedema and 
t h e subcutaneous ne- 
crosis spread more rap- 
idly than at first, in 
spite of the most careful 


Carrel-Dakin technic ; and the patient showed a definite increase in temperature and pulse 


rate. (Plate A.) 

We were then convinced that the first excision had not been sufficiently wide to 
insure removal of the deeply imbedded organisms, wiiich evidently had penetrated into 
the tissues well bej'ond the outermost limits of the h3'per£emia and oedema. Again under 
gas-oxygen ana;sthesia on Januarj^ 18, a wider excision was made from 3 to 4 om. from 
the wound edge. This time removing the entire wound and surrounding skin. The floor 
of the large wound thus created was treated b}' peroxide of hydrogen, douched with 
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sterile water, and packed with one per cent, wet formalin gauze as in the first case. 
This was kept in place for two days, and constantly wet with the dilute formalin solution. 
The formalin was then discontinued and the regular Carrel-Dakin treatment carried out. 
This served to arrest the process, no further characteristic lesions appeared on the skin 
edges, and the entire wound took on a healthy granulating appearance. 

The patient was discharged from the hospital at the end of seven weeks, and later 
at his home continued treatment by exposure to the sun, and the use of other stimulating 
measures. Dating from the last operation, the time required for the healing of this 
extensive wound was about eleven weeks. It occurred without the aid of skin grafts. 



Fig. 2. — A. Phagocytes containing a few chains of cocci. B. A phagocyte distended with organisms. C. 
Tangled chains of organisms with cellular fragments in the neighborhood. Gram stain. Oil immersion lens. 


As in my first case, the one most distressing symptom was the acute sensi- 
tiveness of the wound, making dressings and all manipulations about the 
lesion extremely painful. 

It is worthy of note also that as soon as the specific infection was killed, 
this sensitiveness promptly disappeared. 

Since the observation of my second case, four other similar cases have been 
brought to my attention. 

The first of these was a woman, sixt\"-three years of age, who was admitted to the 
Presbyterian Hospital in January, igip, for observation. Four or five months before 
her admission, what was thought to be a cold abscess was present in the upper right 
quadrant of the abdomen. This was opened and drained. Shortlj^ after the operation, 
there occurred a slowly spreading gangrenous ulceration of the skin, beginning at the 
wound edges, and extending in all directions, until, at the time of her admission to the 
hospital, the ulcerated area occupied a large part of the upper half of the abdomen, and 
extending well down into the right flank. 
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The process liad been exceedingly slow, and at first was thought to be due to syphilis 
tuberculosis, or one of the mycotic infections. Each of these, however, was excluded In' 
careful tissue examinations, bacterial cultures, and inoculation experiments. The cultures 
from the tissues and wound secretions showed a large variety of organisms, but no 
definite conclusion was reached. Although the origin of the original abscess, nhctlicr 
mural, or intra-abdominal and possibly due to a small perforative lesion, could not be 
ascertained. Doctor Whipple, who saw the case several times in consultation, informed 
me that it was similar in many respects to my second case. 

The second was one reported at the joint meeting of the New York and the Phila- 
, - _ .. delphia Surgical Societies during 


'V.* 


the past winter by Dr, E. G. 
Ale.xander. His case also fol- 
lowed operation on an acute 
perforative appendicitis. The prog- 
ress of the case was similar to 
the two reported in this paper, 
and although he strongly advised 
complete excision of the area, the 
patient refused operative treat- 
ment, with the result that the 
ulceration continued to extend 
until it involved a large part of 
the right half of the abdominal 
wall, the right buttock and thigh 
to the knee. His patient was in 
the hospital eleven months. The 
other two cases were, one reported 
by Dr. Christopher, of Chicago, 
and another which occurred in the 
service of Dr. A. V. Moschcowitz, 
^ of New York. 

As soon as I recognized 

i ' that the process in my second 

f ^ ’’4' ' ^ same as in my 

first patient, I called in con- 
sultation Dr. Frank Lamont 
Meleney of the Surgical Staff 
of the Presbyterian Hospital, 
who is particularly interested in surgical infections, with a view to obtaining 
his advice and cooperation in determining the causative organism or organ- 
isms. He observed the patient from time to time, and entered enthusiastically 
into the plan of establishing the bacteriology of the process. The report of 
his observations and inoculation experiments is as follows. 




i 

Fig 3 



-Organisms in tissue section. 

Sion lens 


_ A, 

Gram stain. Oil immer- 


Bacteriological and Experimental Study . — The fluid from the peritoneal abscess vas 
cultured in the usual way by a member of the laboratory staff. A pure culture of non- 
hsemolytic streptococcus was reported. No anaerobic cultures were made and it is not 
on record whether or not the culture grew in the usual manner on the surface of a 
blood agar plate. It therefore remains an open question whether this organism was or 
was not the same streptococcus which is to be described below. Later, when the gangrene 
developed in the wound, a second routine aerobic culture revealed a luemolytic staphylo 
coccus aureus and a diphtheroid bacillus. The streptococcus was not found. 
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Subsequently a special study was made of the slough from the wound. A hjcmolytic 
staphylococcus aureus and a diphtheroid bacillus were found again aerobically, while 
the anaerobic blood agar plates revealed a streptococcus which would not grow on the 
aerobic plates. 

When the region w'as prepared for complete excision, the surface was painted 
copiously with iodine in older to minimize surface contamination. A culture was taken 


of the blood drawm by the 
first incision (at point i in 
Fig. i). After excision, the 
complete specimen was taken 
in a sterile towel to the labo- 
ratory, the surface was again 
painted w'lth iodine and inci- 
sions were made just beyond 
the gangrenous margins of 
the ulcer at points 2, 3, 4 and 
5 in Fig. I. Direct smears of 
the tissue fluid in these re- 
gions showed, in the two near- 
est the margin, great numbers 
of very small cocci growing 
in masses of tangled chains. 
Many of these were found 



to be contained in leukocytes 
(Fig. 2a), some stretching the 
cell membrane almost to the 
bursting point (Fig. 2b), and 
others in masses much larger 
than the phagocytes with 
cellular debris in the neigh- 
borhood (Fig. 2c). These 
findings seemed to represent 
different stages in the battle 
between the foreign invaders 
and the host, w'itli apparent 
demonstration that the organ- 
isms were not only groAving 
in the tissues, but in the 
phagocytes as well. In the 
tw'o regions farther from the 
margins, diplococci and short 
chains w'ere found both wdthin 
and wdthout the tissue cells 
and w'andering cells. Sec- 
tions of the tissue stained for 



Fig. 4 — The lesion in a dog, as it appeared on the fourth day. 
On the left side of the picture is the swelling produced by the 
staphylococeus alone On the right is the swelling produced by the 
streptocoecus alone. In the centre is the lesion produced by the 
combination, showing early gangrene. One-half life size Slightly 
reduced. 


bacteria revealed them in great numbers (Fig. 3). Cultures were made from the five 
points mentioned above, aerobically and anaerobically on five per cent, sheep blood agar 
plates and in cooked meat medium with and wdthout dextrose. In twenty-four hours 
three out of four of the cultures 3de]dcd, in pure culture, a non-hxmolytic streptococcus 
which grew' in the cooked meat medium wdth or wdthout dextrose, both aerobically and 
anaerobically. On the blood agar plates, how'ever, it failed to grow' except under 
anaerobic conditions, the aerobic plates being wdthout any evidence of growth. The 
fourth culture showed beside the streptococcus a few' colonies of non-hiemolytic staphylo- 
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coccus albus on the anaerobic plate, possibly an air contamination. After forty-eight 
hours the culture of the blood from the incision revealed a pure culture of the same 
streptococcus Thus in four out of five cultures from regions extending from just outside 
tlie margin of the ulcer to the limits of excision, this organism was found m pure culture 
evidently growing in the tissues and successfulh combating the defensive efforts of the 
host. The evidence seemed to be strong that this bacterium was in some way related to 

the disease process. Contrnrj 
to expectation, the hremolitic 
staphylococcus aureus and the 
diphtheroid bacillus cultured 
fiom the slough, were not 
found in the zone outside of 
the gangrenous margin. This 
we considered to be most sig- 
nificant because it indicated 
that for the infection as a 
whole the streptococcus was 
^ ' 4 '^ ’ ^ more important. Experi- 

n ments were then carried out 

in order to determine the cul- 
tural characteristics and the 
pathogenicity for animals of 
this streptococcus. 

Cultural Characteristics — 
It is a very small coccus 
growing in chains of varying 
lengths. The individuals are 
approximately o 2-0 5 microns 
in diameter. It is Gram- 
positive. It grows readily in 
the anaerobic jar in cooked 
meat medium with two-tenths 
per cent, dextrose. In this 
medium it tends to form 
tangled chains in a manner 
similar to its growth in the 
tissues. It develops much less 
readily aerobically in the 
cooked meat medium with 
dextrose. Anaerobically on 
five per cent, sheep blood agar 
plates in twenty-four hours it 
grow’s with small pin point 
non-hsemolytic colonies which 
become slightly green on standing in the air. (Aerobically it would not grow' on the 
blood agar plates until it had been passed through nine aerobic subcultures in cooked 
meat medium. It then very slow'ly developed minute colonies. This ninth subculture was 
sealed and kept for a month in the ice box. It was then found to have lost its ability to 
grow aerobically on the blood plates ) When grown anaerobicallj' this organism will 
ferment dextrose, lactose, saccharose and salacin, but not mannite. It is killed in fifteen 
minutes w'hen heated to 60° C. The organism may, therefore, be classified as a non- 
h3emol3'tic micro-aerophilic streptococcus, similar in many respects to certain of the 
intestinal streptococci. The intestinal origin of the streptococcus in this case is not 
proven ; it is only presumptive. 



Fig 5 


-The lesion in the same dog on the sixth day. 
slightly reduced. 


One-half size 
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Animal Inoculation. — Two cubic centimetres of a twentj'-hour culture in cooked meat 
medium with two-tenths per cent, dextrose injected into the peritoneum of a mouse 
failed to kill. Five cubic centimetres in the peritoneum of a guinea-pig failed to make 
the pig ill, but the organism was recovered from the peritoneum after two weeks and, 
in another instance, a month later. When the ninth subculture mentioned above had 
acquired the faculty of growdng on aerobic plates, it was injected into the peritoneum 
of a guinea-pig. It was recovered after tw’enty-four hours and w'as then found to have 
lost the faculty for aerobic growth. Five cubic centimetres subcutaneously in guinea- 
pigs and rabbits produced slight redness and swelling which appeared on the day after 
injection, but rapidly subsided. There W'as never any evidence of gangrene. These 
failures to demonstrate 
pathogenicity for animals 
seemed to controvert the very 
definite evidence of activity 
in the tissue of the patient. 

It was then suggested to try 
the effect of this organism 
combined with the haemolytic 
staphylococcus aureus and the 
diphtheroid bacillus with 
which it was found associ- 
ated in the actual gangrenous 
margin of the w'ound. Two 
cubic centimetres of a 
twenty-hour culture of each 
organism were injected sub- 
cutaneously into control 
guinea-pigs and into another 
pig one cubic centimetre of 
the haemolytic staphylococcus 
aureus was combined with 
the same quantity of the non- 
haemolytic micro-aerophilic 
streptococcus. In still an- 
other pig the streptococcus 
w^as combined wdth the diphtheroid bacillus. In tw'ent3’'-four hours the staphylococcus 
combined with the streptococcus had produced a large, red, tender sw'elling tw^o by three 
centimetres in diameter with a central area of discoloration indicating beginning gan- 
grene. The staphylococcus alone produced a somew'hat smaller, red, tender sw'elling, 
wdthout any evidence of gangrene. The streptococcus alone produced only a slight red 
swelling, as did the combination of streptococcus and diphtheroid bacillus The diphthe- 
roid bacillus alone produced no lesion. 

In the second twenty-four hours the lesion with the staph3dococcus alone increased 
slightly in size but thereafter subsided, finally localizing as a small abscess from which 
the organism w^as recovered after tw’o wrecks. The lesion produced by the combination 
of staphylococcus and streptococcus increased in the second tw^enty-four hours and a 
large irregular area of frank gangrene developed wdiich separated at the margin after 
five da3'S and sloughed out. Both organisms w^ere recovered from the lesion. This 
experiment w'as repeated tw^elve times in guinea-pigs and rabbits and in ever3' case but 
one produced a large lesion wdth more or less gangrene. The lesion in one of the 
guinea-pigs is show'n in Figs. 7 and 8. In one rabbit the mixture produced no gangrene 
but an abscess formed three times the size of the controls. In one instance a silkworm 
gut suture contaminated wdth the staphylococcus was passed through an area into wdiich 
the streptococcus had been injected, and it was tied wdth moderate tension. Gangrene 
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Fig 6. — The lesion in the same dog on the seventh day, showing 
undermining. Life size. Slightly reduced. 
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developed around the suture with a wide zone of swelling outside of it. The process 
generally reached its peak in three to four days, and thereafter subsided. It did not 
spread progressively as in the human case. On three occasions out of nine the staphjlo- 
coccus, when injected alone twice in a double dose and once in a single dose in small pigs 
produced some superficial gangrene, but in six cases it simply formed a small abscess' 
Because of this occasional inconsistency, the experiment was repeated in a dog in order 



Fig 7 — The lesion produced in a guinea-pig by a mixture of the 
streptococcus and the staphylococcus after forty-eight hours The 
light areas in the centre are yellow dead skin. Life size. Slightly 


to use an animal with thicker 
skin and more subcutaneous 
tissue. On the right side the 
staphylococcus was injected 
alone, on the left side the 
streptococcus alone and in the 
centre the same quantitt of 
these two, mixed together. A 
total volume of fne cubic 
centimetres was injected into 
each area, the pure cultures 
being diluted with broth. Care 
was taken to put each injec- 
tion into the subcutaneous 
tissue with a minimum of 
trauma at the point of injec- 
tion. In twenty-four hours a 
moderate swelling appeared at 
the site of the staphylococcus 
injection and a slightly larger 
one at the site of the com- 
bination. Only slight s^scll- 
ing appeared where the 
streptococcus was injected 
alone. In four days the 
mixture had produced a large 
swelling four times as large 
as the staphylococcus alone 
and there was an irregular 
patch of early gangrene m 
the centre. The staphylococ- 
cus lesion thereafter subsided 
without gangrene. 

On the the fifth day frank 
gangrene developed at the in- 
jection site of the mixture 
and on the sixth day it 


reduced. sioughed out, leaving an 

undermined gangrenous margin. This spread slightly for a day or two and then subsided, 
but showed very little tendency to heal. The dog died of pneumonia on the eig 
day after inoculation. Stages of this process are shown in Figs. 4 , 5. ^nd 6 . e 


similarity' of Figs, i, 6 , and 8 is striking. 


Comment . — Although no definite conclusions can be drawn from these 
experiments, there seems to be evidence that in guinea-pigs and in rabbits and 
in the only dog in which the experiment was tried the non-htemolytic micro ^ 
aerophilic streptococcus and the haemolytic staphylococcus aureus cultures 
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from the patient’s wound, when injected together produced gangrene almost 
invariably, while these organisms injected separately did not — the strep- 
tococcus never and the staphylococcus only rarely in small guinea-pigs. These 
experiments suggest that a certain symbiotic function or a combination of 
functions of these two organisms may be necessary for the production of 
the gangrene. The rarity of its occurrence clinically may be explained by the 
necessity for the coinci- 
dence of two such organ- 
isms in the wound. The 
streptococcus is much 
more rare in its occur- 
rence than the staphylo- 
coccus aureus and might 
easily be overlooked in 
routine cultures. 

Which organism is the 
essential one in the pro- 
duction of gangrene is a 
question not yet fully 
answered. In this patient 
the streptococcus was 
found m ore extensively 
invading the tissues while 
the staphylococcus was 
only present in the gan- 
grenous margin. When 
the gangrenous margin 
was partially excised, the 
process continued to 
spread, but when it was 
completely removed, the 
process ceased. Even 
though the cut margin 
yielded a growth of the 
streptococcus, the body 
took care of the infection 
which remained. In ani- 
mals the staphylococcus 
produced the greater lesion when injected alone, hut on one occasion a 
mixture of the streptococcus with a control hjemolytic staphylococcus aureus 
produced an extensive gangrenous lesion, while the staphylococcus from this 
case mixed with the diphtheroid bacillus produced no gangrene. W'c favor 
the following explanation for the phenomenon. The infection roiih strepto- 
coccus prepared the zcay for gangrenous process, hut for its actual production 
a second organism zuas necessary — in this case the staphylococcus aureus. 
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Fig. 8. — The lesion in the same-guinea pig after si.x days. There 
has been a slight spread involving the umbilicus. Life size. Slightly 
reduced. 
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The solution of this problem will require more extensive experimentation 
The reaction of laboratory animals to infection is often so different from 
that of human beings that it is important to take every opportunity to 
studv this condition as it exists in man. These cases are so uncommon 
that k is not likely that one person would have the opportunity to study such a 
condition more than once or twice. Our findings are reported in detail in order 
that they may be compared with similar studies made by other observers. It 
will be of interest to search for such a combination of organisms m other 
lesions of this kind for it is only by repeatedly finding these conditions prevail- 
ing that we can be certain that the cause of the disease has been demonstrated. 
It is not unlikely that such combinations were present in the cases previously 
reported by Cullen of Baltimore. Christopher of Chicago, Alexander of Phila- 
delphia, in the case observed by Moschcowitz of New York and in the first 
case seen hv Doctor Brewer. 
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OF THE 

PHILADELPHIA ACADEMY OF SURGERY 


Stated Meeting Held April 1^26 
The President, Dr. Charles F. IMitchell, in the Chair 

COMMINUTED FRACTURE OF HUMERUS 

Doctor A. Bruce Gill presented an adnlt man, who. October 9, 1925, 
sustained a comminuted fracture of the middle third of the left humerus. 
The two portions of the shaft were separated from each other about one inch 
and were overlapping for an equal distance. A third large fragment of bone 
about four inches long, consisting of more than half of the circumference of 
the shaft, was separated from the two fragments of the shaft by three-fourths 
of an inch to an inch. 

The man was put to bed. hiis arm was placed on a Thomas splint with 
abduction of the shoulder to a right angle and with elevation of the arm so 
that the hand was higher than the shoulder and about ten pounds of weight 
were applied gradually. The fragments gradually came into better position 
and all the shortening was overcome. The fragment which lay free of the 
other two approached the main body of the shaft. Swelling of the hand and 
arm rapidly subsided. 

After three weeks, at the end of which time union was becoming firm, 
a removable plaster splint was applied and patient was allowed to get uj). 
Baking and massage of the arm and passive manipulation of the elbow were 
begun. By December 4 he had fairly firm union at the site of the fracture, 
and had about thirty degrees of motion in his elbow. 

January 13, 1926. Union firm. Humei’us straight. Normal motion in 
elbow-joint. It was rather difficult by examination of the humerus to tell 
where the fracture had been. Slight limitation of abduction and external 
rotation of shoulder was present. Patient returned to work as an upholsterer. 

April 5, 1926. Left upper extremity is apparently normal in every 
respect. Patient suffers from no pain or disability. X-ray shows firm union. 
Humerus straight. The large loose fragment of bone in firm union with 
the shaft. 

The reporter believes that the early elimination of swelling by means of 
the elevation had much to do with the prevention of fibrous ankylosis of hand 
and elbow, and with the prompt return of function in the elbow after removal 
of the splint. Abduction in an ambulatory splint would not have given as 
good a result so promptly if at all. Almost all fractures of the shaft of the 
humerus may be treated in this way and with very satisfactory results. 

Doctor John IJ'.* Jopsox said regarding the case of comminuted fracture 
of the shaft of the humerus, treated Iw extension and the Thomas splint, that 
he felt sure that this method is very applicable to a good many fractures of 
the humerus. He has been using it routinely for several years in fractures 
of the humerus through and below the tuberosity and has used it in a com- 
paratively large number of such cases. In every case but one, in which there 
was a great deal of swelling of the hand in an old woman, the results have 
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just below the epiphyseal line to the junction of the upper and middle thirds 
Fibula then divided below the epiphysis. The tibialis anticus muscle detached 
from the upper portion of the tibia and a groove cut in the tibia to receive the 
fibula. The distal fragment of the fibula was passed through the muscles 
intervening between the fibula and tibia and placed securely in the bed in 
the tibia which had been made for it. It was held in place by catgut sutures 
and by hyperextension of the knee. Dressed in plaster. Wound ctosed with- 
out drainage. Patient walked in the plaster case at the end of six weeks 
Case removed at the end of three months. X-ray made then showed fusion 
of the fibula and tibia and union of the two fragments of the tibia. Later 
X-rays show continued growth of the tibia at the site of the old fracture and 
solid fusion of the upper end of the tibia and fibula with growth of the upper 
end of the fibula from the strip of periosteum which connected the head with 
the shaft like a bridge. 

The surprising feature of this case is the fact that the tibia reunited 
at the site of the old fracture, although at the time of operation the area of 
non-union was not even exposed. It may have been due to stimulation of 
bone regeneration following the fusion operation, and that this stimulation 
of regeneration extended well beyond the site of the operation and was suf- 
ficient to cause new bone formation at the site of the original fracture. 

TRANSPLANTATION OF UPPER END OF FIBULA TO REPLACE 

HEAD OF HUMERUS 

Doctor Gill presented an adult man, a bricklayer, who February i6, 
1921, suffered fracture of the .surgical neck of his right humerus. After 
two months the head of the humerus was excised by the surgeon in charge 
because of " mass of callus about shoulder and ugly deformity.” 

The reporter saw him first February 23, 1922. At that time the upper 
end of the shaft of the humerus was one and a half inches below the acromion 
and the shoulder was flail. Patient was unable to abduct or elevate the arm. 
The upper end of the humerus would slide backward and forward in the 
axillary space when the patient attempted to use his arm. He had been unable 
to resume work at his trade as a bricklayer. 

March 16, 1922. Transplonlafion of upper end of fihida to upper end of 
humerus. The shoulder- joint was exposed through an anterior incision. 
Difficulty was found in making dissection as the shoulder- joint cavity was 
completely obliterated. The upper end of the humerus was exposed and a 
place was prepared in the soft tissues beneath the acromion and against the 
glenoid process for the transplanted fibula. The medullary canal of the 
humerus was greatly enlarged and was filled with very soft substance. The 
cortex of the bone was extremely thin. The upper end of the humerus was 
sealed over with a very thin layer of bone. The upper end of the fibula, 
about four inches in length, was removed and inserted into the upper end of 
the humerus. The shaft of the fibula did not by any means fill the medullary 
space so that the transplant wobbled about from side to side. The head of 
the fibula was then placed well up beneath the acromion and well in toward 
the glenoid and the soft tissues which had been dissected were sutured about 
it to make a new capsule. Wound closed without drainage. Arm dresse m 

plaster case in abduction. • 1 4. +1 

Case removed June 2, 1922, at which time the graft was united to tne 

humerus. , 

August 2, 1922, he suffered an accident and fractured the nbula j 
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radial arrangement closely simulating that seen in real gall-stones. This 
radial arrangement was produced by chilling a molten mass of cholesterol 
and lecithin contained in a glass ball. The apparent lamellation of gall- 
stones was produced by a phenomenon of colloidal chemistry known as 
“ Liesegang’s rings.” The authors conclude that neither the radial arrange- 
ment of the crystals in gall-stones, nor the apparent lamellation, necessarilv 
pi-ove that gall-stones grow from a central nucleus. 

THE SURGICAL ASPECT OF BLOOD DYSCRASIAS 

Doctor John Speese pronounced the Annual Oration, being a pa()er 
entitled The Surgical Aspect of Blood Dyscrasies. 


Stated Meeting Held May 5, 

The President, Dr. Ch.a.rles F. Mitchell, in the Chair 

INTRACRANIAL DIVISION OF GLOSSO-PHARYNGEAL NERVE COI^IBINED 
WITH CERVICAL RHIZOTOMY FOR PAIN IN INOPERABLE 
CARCINOMA OF THE THROAT 

Doctor Temple Fay reported the case of a woman, aged fort3'-one 3'ears, 
who had been under treatment for nine months for primary carcinoma of the 
tongue and soft palate on the left. For three months she had had e.xtreme 
pain, deep in the ear, behind the ear and in the throat. Two months before, 
a spheno-palatine injection relieved slightly the pain in the ear, but as the 
growth extended there was extreme pain, constant in character, situated over 
the left mastoid, behind the ear, and a great degree of difficulty in swallowing, 
with pain, so much so that she was unable to secure sufficient nutrition. 
Radiation treatments produced reactions causing severe pain to such an 
extent, that the patient required two grains of morphine a day in addition to 
allinol. There is a iialpable mass in the left submaxillary region and below 
the left ear. 

In view of the pain deep in the ear and its exacerbation on swallowing, 
as well as the pain in the cervical distribution, a combined cervical rhizotomy 
and intracranial section of the ninth nerve was undertaken on the left. The 
operative procedure was made possible b3' rectal anaesthesia, which proved 
sufficient to maintain a complete anaesthesia throughout the entire procedure. 

The preparation of the surgical field, so as to include the ninth and upper 
cervical posterior roots, was accomplished by a midline incision, so as to 
expose the upper three cervical laminae. After removal of the atlas, axis and 
part of the third cervical lamina, the upper cord was disclosed and then an 
incision was made at right angles to the midline incision, carrying it well to 
the left and almost to the mastoid, at a point sufficiently below the superior 
occipital ridge to avoid injury to the occipital artery, and at a level of about 
the lower hair line of the neck. The skin and muscles were sectioned in one 
block. The ujiper flaii was then freed from its attachment to the occipital 
bone and then turned outward toward the ear. The occipital bone was then 
removed over the left cerebellar hemisphere, as far out as the ridge of the 
mastoid and below, along the margin of the foramen magnum, to the point 
of entr3'^ of the vertebral arter3L A small portion of bone was removed to 
the right of the midline. This disclosed the dura, covering the left side of the 
posterior fossa and the upper three inches of its prolongation down into the 
spinal canal. 
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The dural incision, which was devised for this procedure, consisted of a 
fishhook-shaped opening, beginning just to the left of the midline over the 
upper cervical cord', extending through the circular sinus, at the level of the 
foramen magnum, just to the left of its bifurcation, so as to avoid the 
occipital sinus and obviate the necessity of ligating this structure. The 
incision was then carried up parallel to the occipital sinus, almost to the upper 
margin of the bpny opening, when by a curved semicircular incision, it was 
carried to the left and down toward the mastoid. The dural flap was then 
opened, and retracted toward the left shoulder. A careful dissection of the 
dura from the arachnoid permitted no escape of spinal fluid. It was then 
possible to see the structures beneath the transparent arachnoid, and to trace 
by means of the spinal portion of the eleventh nerve, its course, as it pro- 
ceeded upward to enter the jugular foramen. At its point of emergence, it 
was noted that it was immediately joined l^y the tenth nerve on the left, 
composed of several fan-shaped filaments. Just above this a small structure 
about the size of a match stick was recognized as the glosso-pharyngeal, also 
making its emergence at this point. This required elevation of the left 
cerebellar hemisphere, l3y means of a lighted retractor, and when the ninth 
nerve was isolated, the arachnoid was punctured, the nerve secured upon a 
hook and avulsed. During this moment, tlie anaesthetist noted a drop in the 
pulse rate from 125 to 80. Pi'obably due to vagus irritation. A small 
amount of spinal fluid escaped through the puncture of the arachnoid, ljut was 
checked when the cerebellar hemisphere returned to its normal position. 
The upper two cervical roots were then isolated, crushed and destroyed, silk 
ligatures being placed about each. The operation was done almost entirely 
extra-arachnoid, and no bleeding from the outer wound reached the sub- 
arachnoid space. 

The dura was carefully closed and muscles approximated carefully in 
layers. The patient made an uneventful post-operative recovery. The 
stitches were removed on the eighth day, the wound healing by first intention. 
The relief of pain was marked in this case. The patient no longer required 
morphine. The pain behind the ear completely disappeared and painful 
paroxysms, associated with swallowing, were also absent. 

There was anaesthesia over the left posterior aspect of the scalp, below 
the ear, and a disturbance for pain sense even under the angle of the jaw 
anteriorly. The left side of the soft palate and pharynx was also amcsthetic. 
For the past two weeks, she has noted twinges of pain, referred to the lower 
jaw and into the teeth on the left, as well as sharp, shooting pains in the left 
ear anteriorly, and in the region of the distribution of the third division of the 
fifth. This will require alcoholic injection to insure complete anjesthesia in 
the field of the growth which has extended now so as to involve the tri- 
geminal distribution. 

The patient has been able to resume her eating, she has gained twelve 
pounds in weight, and is now able to continue with her radiation treatments 
for the condition. 

It is of interest to note the nerve supply in the region of the ear. Now 
that it has been possible to remove the sensory supply of the fifth, ninth and 
cervical nerves, there still remains an area which retains sensation. This 
must be therefore from either the seventh or tenth. 

The case is unique in the combination of cervical and glosso-pharvngeal 
destruction. It ofl'ers a means of further application of this type of surgerv 
to similar conditions involving the distribution of the ninth and cervical 
nerves. The exposure is one which readily discloses the cerebelIo-])ontile 
angle and can be accomplished, extra-arachnoid with all the post-o]3erative 
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benefits from excluding blood from the subarachnoid space. The muscle 
section of this character in the neck is as advantageous for exposure as section 
of the ribbon muscles and sternocleidomastoid in cases of thyroidectomy. 

The case is one of seven from his series of cervical rhizotomy, but the 
only one in which the ninth nerve was included, with destruction of 'the upncr 
cervical posterior roots. ^ 

Doctor Charles H. Frazier said that this question of. per forming pal- 
liative operations on patients with inoperable carcinoma of the face and mouth 
is one of great magnitude. Contrary to prevailing thought, morphia is not 
the last word in the relief of pain and particularly so in malignant disease. 
The dose must be increased almost from day to day until the maximum gives 
little satisfaction. Meanwhile the patient’s morale is lowered, he becomes 
demoralized, and Doctor Pancoast, in the Radiotherapy Department of the 
University Hospital, has had difficulty in sustaining the patient’s courage 
sufficiently to ensure regular attendance. About three years ago he first advo- 
cated operations on the trigeminal tract in inoperable lesions of the face and 
mouth, and especially in carcinoma of the tongue were the results gratifying. 

But he soon found, when there was secondary involvement of the cervical 
lymph-nodes, which in fact is the rule rather than the exception, that there 
was almost as much, and as distressing pain in the distribution of the cervical 
plexus. The jiain is often referred to the back of the head and may be much 
more distressing than that in the trigeminal zone. On his service at the 
University Hospital, Doctor Grant and Doctor Fay, in an attempt to control 
pain not of trigeminal origin, tried the effect of cervical rhizotomy in a series 
of patients. In some the results were beyond expectation ; the patients were 
quite transformed from miserable morphine addicts to a reasonable state of 
expectancy and freedom from pain. In two of the series the relief was not 
complete, but this may have been due to the extension of the disease and 
involvement of other sensory nerves. Still he is cpiite convinced that the 
results of rhizotomy justify the undertaking. 

Doctor Fay’s report of an operation for the relief of pain referred to 
the gl os so -pharyngeal nerve reminded him of a similar operation once pro- 
posed for the relief of so-called glosso-pharyngeal neuralgia. The latter 
has alwa)'s seemed more or less of a myth. In over 1200 cases of neuralgia 
about the face, he has never seen one which would fit into this category. 

Finally as to the technic which Doctor Fay has emplo3'ed. A unilateral 
craniectomy should be sufficient merely for the intracranial division of the 
ninth cranial nerve. Years ago with this method he found it quite feasible 
to expose and divide the auditory nerve at its entrance to the internal auditory 
meatus. Speaking more particularly, with regal'd to the means of exposing 
the suboccipital region and exposing the structures of the posterior fossa, 
in the Neurosurgical Clinic of the University Hospital in the fall of i 9 - 5 ’ 
he adopted a modification of the so-called crossbow incision that proved 
eminently satisfactory. With the exception of a two- or three-centimetre 
cross-cut at the upper end of the major incision, merely for the convenience 
of ventricular puncture, only a vertical incision is made in the midline. If 
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The circumference of the neck was 65 cm. The physical examination was 
otherwise negative. 

September 26, after more than two weeks rest in bed, a total e.xtirpation 
of the thyroid was done under morphine and local anaesthesia. It was found 
that the gland extended substernally and in freeing the left lobe the pleura 
was opened; this was closed immediately. The isthmus was found densel'v 
adherent to the trachea and larynx and was freed with great difficultv. At 
this stage of the operation a little ether was given, as the patient could not 
stand tugging on the trachea. The right parathyroid gland was not found. 
The left was recognized and preserved. 

Microscopically, the general appearance of the gland was that of cystic 
colloid goitre, with no evidence of malignancy. 

Immediately following operation it was noticed that the patient was verv 
dyspnoeic and unable to speak above a wdiisper. For the first 48 hours 
convalescence was stormy and it was thought that a tracheotomy wmuld have 
to be done. Laryngoscopic examination showed both vocal cords to be 
paralyzed. At the end of 48 hours the patient began to improve slowly and 
after two w^eeks was permitted to go home. Laryngoscopic examination five 
months later showed the vocal cords well-defined, approximation imperfect 
in the centre, lagging most apparent on the left side. The patient is able to 
speak quite well at the present time. 

SARCOMA OF THE PROSTATE GLAND 

Doctor Boykin reported the case of a boy, aged four years, who was 
admitted to the Episcopal Hospital in the service of Doctor Ashhurst, 
November ii, 1925, with a greatly distended bladder and unable to void. His 
parents stated that fifteen days prior to admission the child began to cry. 
with pain in the abdomen, at the same time they noticed that he tried fre- 
quently to urinate and could pass but little urine. 

On admission a No. 13 French catheter was passed. In passing the cathe- 
ter an obstruction in the posterior urethra was encountered but overcome, 48 
ounces of urine were withdrawn. 

The physical examination made at this time was negative except for 
distention and tenderness over the lower abdomen ; no rectal examination 
was made on admission. One week later, during which time the patient had 
been relieved by catheterization, it was noticed that the perineum was bulging ; 
there was a reddened, slightly tender mass just to the left of the raphe. 
Rectal examination at this time I'evealed a mass about the size of a hen’s 
egg in the region of the prostate. A cystogram and urethrogram done at this 
time showed a deviation of the urethra to the right. On December 5 an 
incision was made in the perineum. A bistoury w'as then passed into the 
mass. On finding no pus a finger was inserted and a few pieces of tissue 
resembling brain tissue were remoA'^ed. The perineal incision rvas enlarged 
and the mass enucleated. The urethra was purposely not opened. The 
wound was packed wdth iodoform gauze to control bleeding. 

Microscopic examination of tissue showed a sarcoma of the mixed-cell 
type, the round cells predominating in certain areas and spindle cells in others. 

The patient did well following operation, Abided freely and had normal 
boAvel movements daily. Twenty-six da3'-s after operation, a rectal examina- 
tion was made and a large firm mass was found extending from the perineum 
to a point as far up as the finger could reach. Patient noAV began having 
trouble voiding and could not defecate without use of enemata. 

Januar}'^ 16, under ether anaesthesia, the perineum Avas reopened and a 
large mass of tissue removed from around the posterior urethra and base 01 
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and was followed each time by a slight decrease in temperature. The dose 
was then reduced on August 25 to one ampoule a week. The o'cneral con- 
dition began to improve, although the necrotic process went rudit on but 
the ulcerated area behind the necrosis seemed to look better. Local dressint^s 
were continued and a 10 per cent, solution of silver nitrate solution was 
applied locally to the gangrenous margin instead of a 4 per cent, solution of 
salicylic acid which was being used until then. 

October 15, 1925. The sun-ray treatment was tried again, but had to he 
stopped because of the irritating effect, but the patient for the last month 
has been able to be up and about in the hospital grounds in a wheel chair 



Fig I — Doctor Alexander's case of post-operative spreading superficial gangrene 


Aolin’s milk seemed to have acted favorably in stimulating his resistance. 
The necrotic process continued downward and on September 30 had reached 
to within 8 cm. of the knee. The temperature now rose to only about 99° F. 
each day. 

October 10, there was quite a violent reaction from the Aolin’s milk which 
was being given every seven days. Within the next ten days the necrotic 
process seemed to be less rapid, healing in the destroyed tissue appeared to be 
more prompt and epidermis was beginning to appear in places ; the necrosis 
seemed to show signs of arrest, having reached a point ori a level with the 
inferior border of the patella. The temperature had been normal for two 
weeks. Local treatment was continued, but Aolin’s milk was discontinued. 
October 20 the infection seemed to have died out. From November 5 on 
improvement progressed without interruption and on November 18 the patient 
was discharged in good condition, being able to get about in a wheel chair. 
The operative wound was entirel}' healed. Islands of granulation covered the 
areas of the skin, destruction of which extended from the operatii^e wound 
downward and lateralward to the anterior superior sjnne, over the crest of the 
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CORRESPONDENCE 

THE HISTOLOGY OF SPINAL CORD AFTER 
SPINAL AN/ESTHESIA 

Editor, Annals of Surgery: 

Sir: 

Dr. Meredith F. Campbell’s article in your July number is a very helpful 
contribution to disperse a considerable amount of fear, that still persists in 
regard to spinal anaesthesia. This, as well known, is greatly due to an 
unlucky demonstration before a distinguished group of surgeons in New 
York, 1909. With adequate precautions, exact indications and technic, its 
use is really to be recommended. In connection with Doctor Campbell’s 
statement, that there are no records of autopsy performed after a spinal death 
to reveal the condition of the spinal cord and meninges, I would like to draw 
the attention to a series of thirteen autopsies published by the neuro-histologist 
in Munich, Spielmeyer,* as earl)- as 1908. Stovain had been used in these 
cases. Six patients had received 0.05-0.07 grams, seven had doses between 
0.IC-0.12 grams. Only one death could be attributed to the anaesthesia, the 
others died from two to eight days from definite other causes, while one 
patient lived a year and a half after the spinal anaesthesia, without showing 
any nervous disturbances. If we disregard the case of stovain death, where 
the severe chromolytic changes of the ganglion cells were probably due to 
the respiratory failure and circulatory disturbances, remain three cases, that 
showed positive histological findings all of which received 0.12 grams of 
stovain. These showed an involvement of the large polygonal “ motor ” cells, 
which were swollen, their granula decomposed and nuclei damaged. There 
was no clinical evidence of any motor lesion. SpielmeN'er concluded, that 
these changes are reparable, but they pointed to a reduction of the dose of 
0.12. Since then stovain has been substituted by novocain and tropacocain. 
these two drugs being used now mostly for spinal amesthesia. While several 
experimented studies have been carried out on animals, this series is the 
only one to my knowledge, that has been jiublished in man. 

With our present drugs and dosage (0.06-0.10 grams of novocain) these 
changes, which never caused any clinical symptoms, are not to be feared. 

G. DE Takats, M.D., Chicago, Illinois. 

* Spielmeyer, W. : Veranderungen des Nervensystems nach Stovain-anjesthesie. 
Munch, med. Wchschrift, 190S, No. 31, p. 1629. 

To Contributors and Subscribers: 

All contributions for Publication, Books for Review, and Exchanges should be 
sent to the Editorial Office, 145 Gates Ave., Brooklyn, N. Y. 

Remittances for Subscriptions and Advertising and all business communications 
should be addressed to the 
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elaborated in the cells of the greater part of the mucosa of the small intestine 
chiefly in tliose of the duodenum. Whipple, Stone and Bernheim, using 
closed duodenal loops in dogs, showed also that a toxic substance was formed 
which when injected into animals reproduced the original picture. They feel 
that the toxic substance is formed either in the duodenal mucosa or is a 
product of bacterial autolysis or both. Hayden and Orr raise the question 
whether the toxaemia may not be due to the absorption of the products of 
protein destruction rather than to the primary substance responsible for the 
protein destruction. The great fall in blood chlorides and decrease of chlor- 
ides in the urine, together with the benefit derived by the intravenous injec- 
tions of chlorides in these cases shows the demand the body has for chlorides. 
In either case it is very evident that the chlorides serve as a protective agent 
to the body in fighting off this condition. 

Vomiting is quite persistent and may be in large or small amounts. 'Gas- 
tric lavage gives only temporary relief and affords an aid in differentiating 
a case of post-operative alkalosis from one of an atonic stomacli Avith dilata- 
tion. Abdominal distention is usually, though not always, absent in alkalosis. 
As a result of the persistent vomiting and great fluid loss the patient becomes 
greatly dehydrated, the cheeks are flushed, the blood-pressure falls, and the 
haemoglobin is quite high. 

Nervous irritability is increased and frequently the patients have muscular 
twitchings and numbness and tingling of the extremities. In the more severe 
cases, the twitcliings become more pronounced and the picture of tetany 
develops ; in fact, it may go so far as spasmodic convulsive seizures which 
involve the entire body. Tetany usually develops later, but in some severe 
cases it develops early and may be the earliest sign. 

The renal picture is usually quite characteristic. In 1923, Brown, 
Eusterman, Hartman and Rountree brought out the importance of the 
renal complications in this condition. The urine becomes scanty, kidney 
function is diminished, the urinary findings show evidence of marked damage, 
i.e., albumin, casts, red and white corpuscles are present and the blood urea 
is elevated. If the kidney damage is severe enough the patients become 
drowsy, exhibit mental confusion and in the very severe cases the symptoms 
of uraemia develop. Tucker, in 1922, reported eight fatal cases from the 
Mayo Clinic in which uraemia developed following gastro-enterostomy. 

The changes in the blood chemistry in these cases are quite constant, of 
great diagnostic value and in severe cases serve as a guide in the treatment. 
There is a decrease in the blood chlorides, a rise in the blood nitrogen, and 
normal or elevated COo combining power. The fall in the blood chlorides is 
usually the first change noted and it is followed by the rise in the blood 
nitrogen and the COg combining power of the blood plasma. The work of 
McCallum and his associates, and McCann, showed that the plasma chlorides 
fell and that the alkaline reserve was increased in pyloric closure in the lower 
animals. Tilletson and Comfort pointed out that the blood nitrogen was 
increased in cases of intestinal obstruction, while Hayden and Orr later 
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elaborated in the cells of the greater part of the mucosa of the small intestine 
chiefly in those of the duodenum. Whipple, Stone and Bernheim, using 
closed duodenal loops in dogs, showed also that a toxic substance was formed 
which when injected into animals reproduced the original picture. They feel 
that the toxic substance is formed either in the duodenal mucosa or is a 
product of bacterial autolysis or both. Hayden and Orr raise the question 
whether the toxccmia may not be due to the absorption of the products of 
protein destruction rather than to the primary substance responsible for the 
protein destruction. The great fall in blood chlorides and decrease of chlor- 
ides in the urine, together with the benefit derived by the intravenous injec- 
tions of chlorides in these cases shows the demand the body has for chlorides. 
In either case it is very evident that the chlorides serve as a protective agent 
to the body in fighting off this condition. 

Vomiting is quite persistent and may be in large or small amounts. 'Gas- 
tric lavage gives only temporary relief and affords an aid in differentiating 
a case of post-operative alkalosis from one of an atonic stomach -with dilata- 
tion. Abdominal distention is usually, though not always, absent in alkalosis. 
As a result of the persistent vomiting and great fluid loss the patient becomes 
greatly dehydrated, the cheeks are flushed, the blood-pressure falls, and the 
hsemoglobin is quite high. 

Nervous irritability is increased and frequently the patients have muscular 
twitchings and numbness and tingling of the extremities. In the more severe 
cases, the twitcliings become more pronounced and the picture of tetany 
develops ; in fact, it may go so far as spasmodic convulsive seizures which 
involve the entire body. Tetany usually develops later, but in some severe 
cases it develops early and may be the earliest sign. 

The renal picture is usually quite characteristic. In 1923, Brown, 
Eusterman, Hartman and Rountree brought out the importance of the 
renal complications in this condition. The urine becomes scanty, kidney 
function is diminished, the urinary findings show evidence of marked damage, 
albumin, casts, red and white corpuscles are present and the blood urea 
elevated. If the kidney damage is severe enough the patients become 
I uwsy, exhibit mental confusion and in the very severe cases the symptoms 
'■ uraemia develop. Tucker, in 1922, reported eight fatal cases from the 
Mayo Clinic in which uraemia developed following gastro-enterostomy. 

The changes in the blood chemistry in these cases are quite constant, of 
great diagnostic value and in severe cases serve as a guide in the treatment. 
There is a decrease in the blood chlorides, a rise in the blood nitrogen, and 
normal or elevated CO, combim’ng power. The fall in the blood chlorides is 
usually the first change noted and it is followed by the rise in the blood 
nitrogen and the CO2 combining power of the blood plasma. The work of 
McCallum and his associates, and McCann, showed that the plasma chlorides 
fell and that the alkaline reserve was increased in pyloric closure in the lower 
animals. Tilletson and Comfort pointed out that the blood nitrogen was 
increased in cases of intestinal obstruction, while Hayden and Orr later 
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demonstrated all three changes in the blood chemistry in cases of pyloric 
and duodenal obstruction. 

The cause of the fall in the plasma chlorides is not clear. Some investi- 
gators believe it is probably related to the increased protein destruction ; others 
are inclined to attribute it to the loss of gastric juice by vomiting. Against 
the latter idea is the fact that some cases have very little vomiting but still the 
fall in plasma chlorides is very great. However, the loss of hydrochloric acid 
by vomiting probably plays some part, whether it be only secondary or is the 
primary cause. 

The nitrogen retention in the blood may be due to either increased tissue 
destruction or renal injury. Tilletson and Comfort in their work feel that 
the increased tissue destruction is the primary cause and that decreased 
elimination and loss of fluid may be a factor. The report of Brown, 
Eusterman, Hartman and Rountree demonstrated rather conclusively that the 
renal injury was a big factor; and the urinary findings showed the kidney 
damage to be quite marked. 

There is thought to be some relation between the elevation of the CO2 
combining power of the blood and the appearance of symptoms of tetany. 
McVicar reported a series of cases in which he observed that tetany developed 
most frequently in cases having a carbon dioxide combining power in the 
vicinity of 100 volumes per cent. However, it was not constant and one of 
his cases had a carbon dioxide combining power of 161 volumes per cent, 
with no clinical evidence of tetany. Doctor Jopson recently had a case of 
alkalosis following cholecystectomy, which had a CO2 combining power of 
no volumes per cent., which showed no evidence of tetany. Other cases 
are reported with a low carbon dioxide combining power in which tetany 
developed. Hence, as Hayden and Orr pointed out, we must consider the 
possibility that tetany is primarily due to a disturbance in the protein and, 
secondarily to a disturbance in the inorganic salts. 

In arriving at a diagnosis of alkalosis we cannot always depend on the 
clinical picture. Persistent vomiting, evidence of marked dehydration, 
diminished urinary output, and the presence of uraemic or tetanoid tendencies 
are the findings which would establish the diagnosis clinically. However, the 
changes in the blood chemistry are more constant and should be studied early 
in cases of persistent vomiting. Early diagnosis is of importance so that 
treatment may be instituted before too great renal damage has occurred. 

In considering treatment the pre-operative and post-operative cases should 
be taken up separately. In the pre-operative group the lesion producing the 
stasis of the intestinal canal is of primary importance and the resulting 
alkalosis is secondary. If immediate surgical intervention is not necessary 
medical treatment is indicated. Repeated gastric lavage should be given to 
relieve the stasis, and normal sahne and 10 per cent, glucose should be 
administered to combat the depletion of chlorides and the renal insufficiency. 
In the more serious cases the saline and glucose can be given intravenously. 
The changes in the blood chemistry and the improvement in the excretory 
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function of the kidneys aid one’s judgment in determining the time 
of operation. 

As a post-operative complication, alkalosis is more serious and its develop- 
ment and course is more rapid. In a small percentage of cases it does exist 
in a mild degree and repeated gastric lavage with the administration of saline 
and glucose, other than intravenously, clears up the alkalosis. However in 
the severe cases, it has been found to be more efficient to give 500 c.c. of 
normal saline and 500 c.c. of 10 per cent, glucose intravenously two to three 
times daily, depending on the severity of the case. The glucose is given to 
help spare the protein and promote diuresis. Small doses of dilute hydro- 
chloric acid and ammonium chloride have been given by mouth or rectum with 
beneficial results, but have not been used in the cases reported in this paper. 
Along with the intravenous therapy, daily estimations of the blood chemistry 
should be made as these findings furnish a better index of the patient’s con- 
dition than does the clinical picture. If under medical treatment the vomiting 
persists, the blood chemistry shows no improvement, and the evidence of renal 
damage increases, jej unostomy is indicated. Following jej unostomy, gastric 
lavage and intravenous therapy are continued and the patient is fed through 
the jejunostomy tube. Some cases exhibit marked renal damage very early 
and in these instances, though jejunostomy be performed early, the prognosis 
is grave. As intravenous therapy may be given for a long time, it is well to 
preserve the superficial veins. If tetany develops calcium is indicated and is 
administered most efficiently intravenously in 5 c.c. doses of a 10 per cent, 
solution of calcium chloride. Alkalies are contra-indicated ; this is mentioned 
because of the wide use of sodium bicarbonate in cases of persistent vomiting, 
whether it be given by mouth, proctoclysis or is used to lavage the stomach. 

Case I.f — A boy fifteen years of age was admitted to tlie Presbyterian Hospital 
February 6, 1926, on the service of Doctor Speese, with a chief complaint of pain in 
the lower right quadrant of the abdomen. He had a typical attack of appendicitis eight 
days before admission, with generalized peritonitis and the formation of an appendiceal 
abscess. At operation an appendiceal abscess was found; the appendix could not be 
delivered so drainage was instituted. He vomited an ascaris lumbricoide the first day 
after operation. Forty-eight hours after operation he began to vomit several times a day 
in small amounts, which was not relieved by gastric lavage. The sixth day after operation 
the blood chemistry showed blood urea nitrogen 32, plasma chlorides 280, and the COi 
combining power was 52 volumes per cent. The urine showed definite evidence of 
kidney damage and the urinary output fell. Glucose and saline were given intravenously 
twice daily and clinically there was some improvement for the next forty-eight hours. 
The blood urea nitrogen was 31, the plasma chlorides had risen to 400 and the CO3 was 
46 volumes per cent. The next day he became greatly distended and started to vomit 
again, so that a jejunostomy was performed. He was relieved by this procedure and 
the distention disappeared. A fecal fistula developed at the site of the original operation 
the following day. The urine still showed a cloud of albumin and many red blood cells. 
The intravenous tlierapy had been continued and four days after the jejunosto my a study 

t The normal blood urea nitrogen is 12 to 18 mgs. per 100 c.c., the normal for the 
plasma chlorides is 560 to 650 mgs. per 100 c.c., the normal CO3 combining power is 50 
to 6s volumes per cent. The blood urea nitrogen and not the total blood urea has 
been studied in these cases. 
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of the blood chemistry showed the blood urea nitrogen was down to 8 and tlie plasma 
chlorides had risen to 514. The blood was lost and a CO2 determination could not be 
made. The patient’s general condition had improved and he was able to take liquids 
freely and some soft food by mouth. At this time the drainage from the fecal fistula 
became very profuse and the patient rapidly wasted from inanition. A transfusion was 
given and an attempt was made to close the jejunostomy but there was no healing power 
and the closure broke down. The patient sank rapidly and died forty-eight days after 
operation. Post-mortem examination showed many dense adhesions throughout the 
abdomen with a fecal fistula in the right iliac fossa around which there Avas a pocket of 
fecal material. There was also some fecal material walled off around the jejunum whicli 
had formed around the site of the jejunostomy. Both kidneys showed subacute toxic 
nephrosis with passive congestion. 

This case showed marked renal damage early and illustrates the unfavor- 
able prognosis in such cases. Perhaps jejunostomy may have aided more had 
it been performed earlier. 

Case II. — The patient was a male sixty-eight years of age who had a cholecystectomy 
performed on December 5, 1925, by Doctor Speese. Forty-eight hours after operation 
hiccoughs, nausea and vomiting developed which persisted for eight days when it ceased. 
A small amount of solid food was talcen and the same symptoms returned. On the 
eleventh day tlie patient’s condition became more serious than at any time since operation “ 
the pulse became elevated and tlie temperature rose to 100. The urinary output had 
decreased from forty-three ounces to twelve ounces in the last twenty-four hours. In 
view of the great dehydration and severity of the symptoms a jejunostomy was performed. 
Following jejunostomy the daily intake of fluids by mouth was gradually increased. 
On the fifteenth day solid food was taken by mouth and again there was a. recurrence 
of the vomiting and hiccoughs. A diarrhoea also developed at this time with S to 7 
movements a day. Lavage by a Jutte tube was given and saline was administered by 
hypodermoclysis to maintain the daily fluid intake. The urinary output again diminished 
at this time. Lavage was discontinued after five days and the patient went on to an 
uneventful recovery. 

Clinically this case showed the picture of alkalosis; unfortunately, how- 
ever, there were no estimations made of the blood chemistry to confirm it. 
An interesting and unexplained fact is that many examinations of the urine 
failed to reveal any evidence of yenai damage which should be expected in 
such a severe case of alkalosis as this one. This case illustrates the fact that 
one should not hesitate in doing a jejunostomy in this group of cases, when 
they do not respond to medical treatment, before the kidney damage is too 
great. Jejunostomy is sometimes performed too late in cases in which it 
would have benefited had it been performed earlier and for this reason the 
operation has not gained the favor it should have. 

Case III. — ^The patient was an adult male admitted to the Presbyterian Hospital, 
March 8, 1926, on the service of Doctor Hodge. He had a history of non-obstructive 
duodenal ulcer with a positive X-ray for which a posterior gastro-enterostomy was per- 
formed. Forty-eight hours after operation the patient began to vomit clear green fluid 
which at no time was foul. Seventy-two hours after operation the blood chemistry 
showed a blood urea nitrogen of 36, blood chlorides of 362 and a COs combining power 
of 41 volumes per cent. Intravenous treatment of normal salt solution and 10 per cent, 
glucose Avas started. The vomiting improved greatly but forty-eight hours later the 
patient vomited several times in large amounts which was not aided by lavage. On the 
eighth day he was explored; the stomach Avas found to be pulled over to the right by 
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adhesions and adherent to the abdominal wall. There was no evidence of inflammati 
and neither the proximal nor distal loops were dilated. The proximal loop seemed quite 
long so an entero-anastomosis was performed. The patient was relieved for forty-eight 
hours when the vomiting recurred and was more marked than at any previous time. 
The urinary output was greatly diminished though fluids were given beneath the skin 
to keep up the fluid intake in view of the persistent vomiting. The urine at this time 
showed a trace of albumin and an occasional hyaline cast. The blood urea nitrogen w-as 
24, the plasma chlorides were 328 and the CO2 combining power had risen to 73 volumes 
per cent. The abdomen was not distended. The patient began to feel drowsy and slept in 
short naps. Intravenous therapy was started and in twenty-four hours the vomiting 
had ceased, the urinary output had increased to seventy-one ounces. In forty-eight hours 
the patient was much brighter, was not vomiting and could take small amounts of fluid 
by mouth with no discomfort. Examination of the blood chemistry at this time showed 
that the blood urea nitrogen had fallen to 15, the plasma chlorides had risen to 446 and 
the CO3 combining power had fallen to 65 volumes per cent. The urine showed a trace 
of albumin, 75-100 white blood cells, 2-3 red blood cells, and an occasional hyaline cast. 
From this time on recovery was uneventful and the urine returned to normal. 

After the gastro-enterostomy, while there was some alkalosis present, it 
seems that mechanical factors were the most important in the etiology of the 
vomiting. But after the entero-anastomosis the picture of alkalosis was more 
definite and we believe was the cause of his vomiting. This case was very 
interesting because it illustrated both mechanical factors and alkalosis as a 
cause of vomiting. 

Case IV. — This patient was a male, forty-one years of age, admitted to the 
Presbyterian Hospital, February 9, 1926, on tlie service of Doctor Jopson, complaining 
of severe pain in the abdomen. About eighteen hours before admission the patient was 
seized with sudden severe abdominal cramps which gradually localized in the lower right 
quadrant. He vomited and his abdomen became distended. An enema and turpentine 
stupes were given to relieve the distention, with no effect. On admission the patient 
was suffering from considerable abdominal pain, the abdomen was greatly distended, 
there was marked rigidity and peristalsis was almost absent. The temperature was 98,8, 
pulse 104, and respirations were 24. Operation was decided upon in face of evidence of 
a general peritonitis because of sudden onset and rapid progress. A perforating lesion 
with outpouring of infectious material seemed quite possible. A right rectus incision 
revealed a generalized purulent peritonitis. The appendix was not acutely inflamed 
so further exploration was made. The exploration of the upper abdomen was negative 
except for free pus. However, on exploring the pelvis, a perforated necrotic diverticulum 
of the sigmoid was found. Drainage was instituted and the wound was partially closed. 
After operation the daily fluid intake was maintained by giving saline by hypodermoclysis 
and a Jutte tube was passed to control the vomiting. The patient’s general condition was 
somewhat better forty-eight hours after operation and an occasional peristaltic wave 
could be heard. The Jutte tube was then removed. The third day after operation the 
patient became more toxic, the pulse became very rapid and weak. Examination of the 
chest revealed many coarse rales, the temperature rose to 101.4 and the urinary output 
fell. He then sank rapidly and died seventy-two hours after operation. 

This case did not suggest alkalosis clinically but the blood was studied 
just before death to see what change would be found. The blood urea nitro- 
gen was 37, the blood chlorides were 360 and the CO2 combining power was 
81 volumes per cent., showing that alkalosis had developed. This case shows 
the importance of having a study of the blood chemistry in cases with per- 
sistent vomiting. In this particular case no other therapeutic measures could 
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have been instituted, however, a knowledge of the blood chemistry may be 
very helpful in the treatment of a less fulminating case. 

Case V . — A male patient forty-five years of age ^vas admitted to the service of 
Doctor Speese at the Presbyterian Hospital in April i6, 1925. At operation a chronic 
appendicitis and multiple calcified mesenteric lymph-nodes were found. An appendectomy 
was performed and a lymph-node was removed for diagnosis. Forty-eight hours after 
operation the patient developed hiccoughs, nausea and vomiting for which gastric lavage 
was given. Blood chemistry studies showed the blood urea nitrogen had risen to 65, 
the plasma chlorides had fallen to 320 mgms. and the CO: combining power was 59 
volumes per cent. Intravenous treatment of glucose and saline was administered twice 
daily and on the fourth day the blood urea nitrogen had fallen to 45, the plasma chlorides 
were 360 and the CO: combining power was 45 volumes per cent. The vomiting had 
ceased but the hiccoughs persisted intermittently. Examination of the urine at this 
time showed a trace of albumin with 35-40 white blood cells and 50-60 red blood cells 
to the high power field. Previous examinations of the urine had been essentially negative. 
A definite phlebitis, developed in the right saphenous vein, at this time. On the fifth day 
the patient suddenly became very weak, tlie pulse was rapid and feeble and death 
occurred in one-half hour. The death was quite suggestive of embolism but unfortu- 
nately a post-mortem examination could not be obtained. 

The alkalosis which had developed in this case following operation was 
benefited by intravenous therapy. This was evidenced by the fact that the 
patient had improved clinically and the blood chemistry studies revealed 
changes toward the normal. It is reasonable to suppose that this case 
would have gone on to an uneventful recovery had not some other compli- 
cation developed. 

Case VI. — The sixth case has previously been reported in detail by Doctor Jopson in 
the issue of the Annals of Surgery in August, 1925. The patient was a male, thirty- 
seven years of age, who was operated upon for a large right scrotal hernia which was 
reduced with considerable difficulty because of the many coils of small intestine in the 
sac. A Stetton modification of the Bassini method of herniotomy was performed. The 
patient was nauseated and vomited the first day after operation. Gastric lavage was 
given but tlie vomiting continued so a Jutte tube was inserted. The material obtained 
from the stomach consisted of dark bro^vn, granular appearing fluid. The abdomen was 
somewhat distended and hiccoughing occurred at short intervals. Normal saline was 
given by hypodermoclysis. The Jutte tube was removed when the fluid became clear, 
but the vomiting recurred, so the Jutte tube was reinserted. On the fourth day the 
patient was decidedly worse, became delirious and had convulsive seizures accompanied 
by cyanosis and unconsciousness. The hands were flexed at the wrists but the typical 
tetanoid position was not observed. The urinary findings in this case were normal, the 
blood urea nitrogen was 47, the CO: combining power was 88 volumes per cent, and the 
blood calcium was 12 mgms. per 100 c.c. Unfortunately an estimation of the blood 
chlorides was not made. Five c.c. of a 10 per cent, solution of calcium chloride was given 
intravenously for three days. It is of interest that oxygen inhalations which were given 
with the idea of combating the extreme cyanosis appeared to have a decided effect in 
checking the convulsions. 

Doctor Jopson felt at the time he reported this case that perhaps it fur- 
nishes a warning against the too prolonged use of the Jutte tube in cases of 
acute dilatation of the stomach, intestinal obstruction and peritonitis. The 
clinical picture along with the findings in the blood chemistry are so typical 
that we may consider this case an example of post-operative alkalosis. 

In summarizing, one may say that the number of cases reported in this 
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adhesions and adherent to the abdominal wall. There was no evidence of inflammation 
and neither the proximal nor distal loops were dilated. The proximal loop seemed quite 
long so an entero-anastomosis was performed. The patient was relieved for forty-eight 
hours when the vomiting recurred and was more marked than at any previous time. 
The urinary output was greatly diminished though fluids were given beneath tlie skin 
to keep up the fluid intake in view of the persistent vomiting. The urine at this time 
showed a trace of albumin and an occasional hyaline cast. The blood urea nitrogen u-as 
24, the plasma chlorides were 328 and the COi combining power had risen to 73 volumes 
per cent. The abdomen was not distended. The patient began to feel drowsy and slept in 
short naps. Intravenous therapy was started and in twenty-four hours the vomiting 
had ceased, the urinary output had increased to seventy-one ounces. In forty-eight hours 
the patient was much brighter, was not vomiting and could take small amounts of fluid 
by mouth with no discomfort. Examination of the blood chemistry at this time showed 
that the blood urea nitrogen had fallen to 15, the plasma chlorides had risen to 446 and 
tlie CO2 combining power had fallen to 65 volumes per cent The urine showed a trace 
of albumin, 75-100 white blood cells, 2-3 red blood cells, and an occasional hyaline cast. 
From this time on recovery was uneventful and the urine returned to normal. 

After the gastro-enterostomy, while there was some alkalosis present, it 
seems that mechanical factors were the most important in the etiology of the 
vomiting. But after the entero-anastomosis the picture of alkalosis was more 
definite and we believe was the cause of his vomiting. This case was very 
interesting because it illustrated both mechanical factors and alkalosis as a 
cause of vomiting. 

Case IV. — This patient was a male, forty-one years of age, admitted to the 
Presbyterian Hospital, February 9, 1926, on the service of Doctor Jopson, complaining 
of severe pain in the abdomen. About eighteen hours before admission the patient was 
seized with sudden severe abdominal cramps which gradually localized in the lower right 
quadrant. He vomited and his abdomen became distended. An enema and turpentine 
stupes were given to relieve the distention, with no effect. On admission the patient 
was suffering from considerable abdominal pain, the abdomen was greatly distended, 
there was marked rigidity and peristalsis was almost absent. The temperature was 98.8, 
pulse 104, and respirations were 24. Operation was decided upon in face of evidence of 
a general peritonitis because of sudden onset and rapid progress. A perforating lesion 
with outpouring of infectious material seemed quite possible. A right rectus incision 
revealed a generalized purulent peritonitis. The appendix was not acutely inflamed 
so further exploration was made. The exploration of the upper abdomen was negative 
except for free pus. However, on exploring the pelvis, a perforated necrotic diverticulum 
of the sigmoid was found. Drainage was instituted and the wound was partially closed. 
After operation the daily fluid intake was maintained by giving saline by hypodermoclysis 
and a Jutte tube was passed to control the vomiting. The patient’s general condition was 
somewhat better forty-eight hours after operation and an occasional peristaltic wave 
could be heard. The Jutte tube was then removed. The third day after operation the 
patient became more toxic, the pulse became very rapid and weak. Examination of the 
chest revealed many coarse rales, the temperature rose to 101.4 and the urinary output 
fell. He then sank rapidly and died seventy-two hours after operation. 

This case did not suggest alkalosis clinically but the blood was studied 
just before death to see what change would be found. The blood urea nitro- 
gen was 37, the blood chlorides were 360 and the CO2 combining power was 
81 volumes per cent., showing that alkalosis had developed. This case shows 
the importance of having a study of the blood chemistry in cases with per- 
sistent vomiting. In this particular case no other therapeutic measures could 
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have been instituted, however, a knowledge of the blood chemistry may be 
very helpful in the treatment of a less fulminating case. 

Case V. — A male patient forty-five years of age was admitted to the service of 
Doctor Speese at the Presbyterian Hospital in April i6, 1925. At operation a chronic 
appendicitis and multiple calcified mesenteric lymph-nodes were found. An appendectomy 
was performed and a lymph-node was removed for diagnosis. Forty-eight hours after 
operation the patient developed hiccoughs, nausea and vomiting for which gastric lavage 
was given. Blood chemistry studies showed the blood urea nitrogen had risen to 65, 
the plasma chlorides had fallen to 320 mgms. and the CO2 combining power was 59 
volumes per cent. Intravenous treatment of glucose and saline was administered twice 
daily and on the fourth day the blood urea nitrogen had fallen to 45, the plasma chlorides 
were 360 and the CO2 combining power was 45 volumes per cent. The vomiting had 
ceased but the hiccoughs persisted intermittently. Examination of the urine at this 
time showed a trace of albumin with 35-40 white blood cells and 50-60 red blood cells 
to the high power field. Previous examinations of the urine had been essentially negative. 
A definite phlebitis, developed in the right saphenous vein, at this time. On the fifth day 
the patient suddenly became very weak, the pulse was rapid and feeble and death 
occurred in one-half hour. The death was quite suggestive of embolism but unfortu- 
nately a post-mortem examination could not be obtained. 

The alkalosis which had developed in this case following operation was 
benefited by intravenous therapy. This was evidenced by the fact that the 
patient had improved clinically and the blood chemistry studies revealed 
changes toward the normal. It is reasonable to suppose that this case 
would have gone on to an uneventful recovery had not some other compli- 
cation developed. 

Case VI. — The sixth case has previously been reported in detail by Doctor Jopson in 
the issue of the Annals of Surgery in August, 1925. The patient was a male, thirty- 
seven years of age, who was operated upon for a large right scrotal hernia which was 
reduced with considerable difficulty because of the many coils of small intestine in the 
sac. A Stetton modification of the Bassini method of herniotomy was performed. The 
patient was nauseated and vomited the first day after operation. Gastric lavage was 
given but the vomiting continued so a Jutte tube was inserted. The material obtained 
from the stomach consisted of dark brown, granular appearing fluid. The abdomen was 
somewhat distended and hiccoughing occurred at short intervals. Normal saline was 
given by hypodermoclysis. The Jutte tube was removed when the fluid became clear, 
but the vomiting recurred, so the Jutte tube was reinserted. On the fourth day the 
patient was decidedly worse, became delirious and had convulsive seizures accompanied 
by cyanosis and unconsciousness. The hands were flexed at the wrists but the typical 
tetanoid position was not observed. The urinary findings in this case were normal, the 
blood urea nitrogen was 47, the CO2 combining power was 88 volumes per cent, and the 
blood calcium was 12 mgms. per 100 c.c. Unfortunately an estimation of the blood 
chlorides was not made. Five c.c. of a 10 per cent, solution of calcium chloride was given 
intravenously for three days. It is of interest that oxygen inhalations which were given 
with the idea of combating the extreme cyanosis appeared to have a decided effect in 
checking the convulsions. 

Doctor Jopson felt at the time he reported this case that perhaps it fur- 
nishes a warning against the too prolonged use of the Jutte tube in cases of 
acute dilatation of the stomach, intestinal obstruction and peritonitis. The 
clinical picture along with the findings in the blood chemistry are so typical 
that we may consider this case an example of post-operative alkalosis. 

In summarizing, one may say that the number of cases reported in this 
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paper is not great enough to draw any definite conclusions. However, they 
do present enough evidence that in cases of persistent vomiting an early study 
of the blood chemistry should be made to see what changes have taken place. 
The benefit derived from the administration of chlorides and glucose in cases 
of pyloric and duodenal obstruction with the resulting toxeemia and alkalosis 
has already been shown. It is impossible to say how great a factor alkalosis is 
as a post-operative complication in other conditions in the abdomen which 
have persistent vomiting. In very fulminating cases, as the case presented 
which had a perforated diverticulum of the sigmoid, the treatment of the 
alkalosis would probably be of little if any value. However, early treatment 
of the alkalosis in a less fulminating case may not only benefit the patient, 
but in some instances be life saving. 

In concluding I wish to extend my appreciation to Doctors Jopson, Hodge, 
and Speese for permission to study and report the above cases. 
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ERRORS IN DIAGNOSIS OF SURGICAL CONDITIONS 
By Maeie F. Geegoey, M.D. 

AND 
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rBOM THE EIHaT StJKQICAL (CORKELI. DIVISION) NEW rOKK HOSPITAI. 

During the years 1918 to 1925, the house surgeons on Doctor Gibson’s 
service (the Cornell Division) at the New York Hospital, have made a weekly 
report of the cases ; reporting the total number of operations, the infections, 
the deaths and the mistaken diagnoses. The following study has been made 
from these reports, covering a period of six and one-half years. 

During this period, from January i, 1918, to July i, I 925 > there were about 
10,173 operations performed in this service at the New York Hospital. 
The total number of errors in diagnosis reported were 268, or 2.63 per cent. 
The errors were more frequent in women than in men, 56 per cent, of error 
in females, 29 ; i per, cent, in males and 16.9 per cent, in which the sex was 
undetermined because the charts could not be found on account of inaccuracies 
in writing. 

The study of mistaken diagnoses was undertaken, first by classifying all 
cases according to the pre-operative diagnosis, then by classifying all the post- 
operative diagnoses, to determine the frequency with which various con- 
ditions were either mistaken for some other, or were missed. 

Both lists are headed by appendicitis, and gastro-intestinal conditions 
lead in frequency. Diseases of the female genital tract are second in impor- 
tance, and those of the liver and gall-bladder third. Errors in the other 
systems are so scattered and infrequent that they hardly need special mention. 
Diseases of the pancreas appear five times on the list of missed diagnoses, 
and only once was pancreatic disease mistaken. This indicates that the 
pancreas is rather easily forgotten, and should be considered in the differential 
diagnosis of abdominal conditions. 

The study of certain diseases or diagnoses was then taken up in detail, to 
find the frequency in which mistakes were made, and if possible, to suggest 
how they might have been avoided, in order to make a more accurate differen- 
tial diagnosis. 

The minimum and maximum percentage of errors in the six months’ 
period were, respectively, .70 per cent, and 4.8 per cent. 

The list of conditions in which mistaken diagnoses were made in three 
or more instances is as follows: i. Acute appendix, 52. 2. Salpingitis, 29. 
3. Gastric ulcer, 19. 4. Fibro-myoma uteri, 19. 5. Cholelithiasis, 17. 6. 

Cholecystitis, 17. 7. Ectopic gestation, ii. 8. Ovarian cyst, 10. 9. Adenitis, 
10. 10. Chronic appendix, 10. ii. Intestinal obstruction, 9. 12. Inguinal 

hernia, 7. 13. Duodenal ulcer, 6. 14. Adhesions, 5. 15. Femoral hernia, 
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4. 16. Cysts, 4. 17. Fibroma, 3. 18. Carcinoma of gall-bladder, 3 
19. Peritonitis, 3. ’ 


Table I. 

By systems these mistakes may be classified as follows: 


Gastro-intestinal 


Acute ap- 
pendix.... 52 
Gastric ul- 
cer 19 

Chronic ap- 
pendix. . . 10 
Intestinal 

obst 9 

Ulcer 6 

Adhesions.. 5 
Perforation, a 
Ca. of rec- 
tum 2 

Hemorrhoids 2 
Pyloric obst. i 
Ca. of stom- 
ach I 


109(48%) 


Female pelvic 


Liver and gall-bladder 


Salpingitis. ..20 

Fibroids 19 

Ectopic. ..^. .. II 
Ovarian cyst 10 
Retroversion 2 
Parametritis, i 
Ca. of uterus. I 
Tub-ovarian 

absc I 

Bicomuate 
uterus .... I 
T. B. salpin- 
gitis I 


67(31%) 


Cholecystitis..l7 
Cholelithiasis 17 
Carcinoma... 3 
Abscess of 

liver. I 

Ecchinococcus 
cyst I 


39(18%) 


Kidney 


Pyonephro- 
sis 3 

Nephrolithi- 
asis 2 

Perinephritic 
absc 2 


6(a%) 


Spleen 


Spleno- 
megaly 2 
Carcino- 
ma.. ..I 


3(1%) 


There were forty other conditions in which mistakes were demonstrated 
in one or two instances. 

Table II 

The following instances of missed diagnoses wre detected: i. Chronic appendicitis, 
27. 2. Acute appendicitis, 24. 3. Ovarian cyst, 23. 4. Adhesions, 22. 5. Salpingitis, 19. 
6. Undetermined, 16. 7. Cholecystitis, 14. 8. Cholelithiasis, il. 9. Ectopic gestation, 11, 
10. Inguinal hernia, 8. ii. Fibromyoma, 7. 12. Normal pregnancy, 6. 13. Peritonitis, 5. 
14. Intestinal obstruction, 5. 15, Gastric carcinoma, $. 16. Lymphosarcoma of intes- 

tines, 5. 17. Sarcoma, 4. 18. T. B. peritonitis, 3. 19. Carcinoma of bile passages, 3. 
20. Carcinoma of intestines, 3. 21. Tubovarian abscess, 3. 22. Gastric ulcer, 2. 

23. Chronic pancreatitis, 2. 24. Acute pancreatitis, 2. 25. Femoral hernia, 2. 26. Pyelitis, 
2. 27. Volvulus, 2. 28. Carcinoma of uterus, 2. 29. Pelvic abscess, 2. 30. Endometritis, 
2. 31. Cyst, 2. 32. Adenitis, 2. 33- Thyroglossal cyst, 2. 34. Carcinoma of breast, 2. 
Forty-nine other conditions presented only one case each. 


Table III. 


Classified by systems, these missed cases may be tabulated as follows: 


Gastro-iutestinal 

Female pelvic 

Liver and gall-bladder 

Kidney 

Pancreas 

Chronic ap- 
pendix 37 

Acute appen- 
dix 24 

Adhesions. . . .22 

Ulcer 8 

Carcinoma. ... 8 
Obstruction... s 
Lymphosar- 
coma 3 

Volvulus 2 

Perforation I 

Foreign body. . i 

Ovarian cyst. . . 23 

Salpingitis 19 

Ectopic gesta- 
tion II 

Fibromyoma. . 7 
Normal preg- 
nancy 6 

Carcinoma.... 4 

Abscess ... 3 

Endometritis . . 2 

7 S( 3 S%) 

Cholecystitis..i4 

Cholelithiasis ii 
Carcinoma... 3 
Ecchinococcic 
cyst I 

29(14%) 

Pyelitis.. 2 | 

Abscess..! 
Perin. . . . i 
Ectopic 
kid. ... I 

~S( 2 %) 

i 

Chronic 
pancrea- 
titis 2 

Acute pan- 
creatitis. 2 
Carcinoma.i 

S( 2 % 

101(47%) 



i 



Discussion of the most important diagnoses, with details of the conditions 
with which, they are confused: i. Appendicitis. 2. Gall-bladder disease. 3. 
Salpingitis. 4. Ovarian cysts. 5. Pregnancy, normal and extra-uterine. 

In sixty-two instances cases diagnosed as appendicitis were demonstrated 
at operation to be: Salpingitis, 9. Ovarian cyst, g. Gall-bladder disease, 8. 
Perforated ulcer, 6. Ectopic gestation, 5. Intestinal obstruction, 4. Adhes- 
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ions, 3. Undetermined, 3. Fibroma uteri, 2. T. B. peritonitis, 2. T. B. 
intestines, i. Pyelitis, i. Peritonitis, i. Diverticulitis, i. Nephritic abscess, 
I, Ectopic kidney, i. Vaginitis, i. Perinephritic abscess, I. Mesenteric 
thrombosis, i. Pneumonia, i. Foreign body, i. 

In 39 instances that were otherwise pre-operatively diagnosed as : Gall- 
bladder disease, 12. Salpingitis, 9. Ulcer, 6. Ectopic gestation, 3. Intestinal 
obstruction, 2. Parametritis, i. . Ovarian cyst, i. Abscess of rectus sheath, 
I. Fibroma, i. Adhesions, i. Hernia, i. Carcinoma of c$cum, i. Appen- 
dicitis was found to be present at operation. 

Appendicitis . — ^Appendicitis heads the list for frequency of mistaken and 
missed diagnoses. Acute and chronic cases are grouped together. In mis- 
taken diagnoses pelvic conditions are in the lead, with 25 of the 62 cases 
showing disease of the uterus or adnexa.* This makes the frequency of 
mistakes much greater in women than in men. The gall-bladder was the 
offending organ in 8 cases, and some part of the gastro-intestinal tract in 
19 cases. The kidney was involved in 4 instances. 

This seems to show that the diagnosis of appendicitis is a little too freely 
made. More careful pre-operative study might give more definite localization 
and a more accurate diagnosis. However, since the diagnosis of appendicitis, 
usually means operation, and real pathological conditions are found on explor- 
ation and remedied. 

Of the 39 cases where appendicitis was found on operation, nearly one- 
third were diagnosed as gall-bladder disease — either cholecystitis or chole- 
lithiasis. This emphasizes the difficulty in localizing abdominal pain in 
some cases. 

Salpingitis was the pre-operative diagnosis in 9 cases. It is very likely 
that there was some doubt in the minds of the surgeons in these cases, for if 
the diagnosis had been absolutely certain, no operation would have been done 
in the acute cases, of which there are a few in this number. 

Ulcer of the stomach or intestines was suspected in 6 cases, ectopic 
gestation in 3, intestinal obstruction in 2, and the other 7 cases were scattered 
in diagnosis. 

Gall-bladder Disease . — Among the cases diagnosed as gall-bladder disease, 
there were 3 cases where a diagnosis of cholecystitis was made and chole- 
lithiasis found and i diagnosed as inflammatory disease proved to be carci- 
noma. These are not actual mistakes when all gall-bladder conditions are 
considered together. This leaves 26 cases where trouble with the gall-bladder 
was suspected but not found. Appendicitis was found in 17 cases, diseases 
of the pancreas in 3, of the stomach or duodenum in 3 and the other 3 were 
liver abscess, torsion of omental fat and i of undetermined pathology. 

*It is not always advisable to try to make too fine a diagnosis between acute 
salpingitis and appendicitis. A number of cases were operated on notwithstanding that 
the weight of evidence pointed toward a salpingitis, as we feel that it is much safer, 
if there is any doubt, to operate as we do not wish to run the risk of neglecting to 
remove an inflamed appendix with a possible high mortality. 
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In lo cases diagnosed as appendicitis, gall-bladder disease was found, also 
4 cases of perforated ulcer, 2 of adhesions and i each of ecchinococcus*cyst, 
fibroma, and salpingitis. 

Salpingitis. — Salpingitis, acute and chronic, were grouped together, and 
22 cases were found in which this diagnosis was incorrect. Acute or chronic 
appendicitis (equally divided) was found in 8 cases. Ectopic gestation was 
the next most frequent error, there being 5 eases, and ovarian cyst third wth 

2 cases. Adhesions (i case complicated by pregnancy) were present in 2 
cases. One case each of endometritis, cholelithiasis — T. B, peritonitis and 
carcinoma of the bladder were found. 

Cases in which the diagnosis of salpingitis was missed numbered 18, and 
the pre-operative diagnoses were not widely scattered. Appendicitis was 
suspected in one-half the cases, extra-uterine pregnancy and fibromyoma in 

3 cases each, overian cyst in 2 and gastric ulcer in i. 

Ovarian Cyst . — Ovarian cysts were diagnosed in 8 cases where they were 
not found. The conditions found were pregnancy 3 cases (one extra-uterine 
and one with adhesions), T. B. salpingitis, acute appendicitis, salpingitis, 
retroperitoneal cyst, and fibromyoma, of each, one case. 

The diagnosis of ovarian cyst was missed 22 times. The pre-operative 
diagnoses being appendicitis 9 cases, salpingitis 5, extra-uterine pregnancy 2, 
fibromyoma 3, and i each for cholecystitis, gastric ulcer and carcinoma of the 
uterus. This is one instance when more careful history or physical examina- 
tion should have reduced the number of errors. It was the only case where 
the number of missed diagnoses greatly exceeded the number of mis- 
taken diagnoses. 

Ectopic Gestation and Pregnancy . — ^The diagnosis of extra-uterine preg- 
nancy was made in ii cases which proved on operation to be other conditions. 
Two of these were normal pregnancies, one complicated by fibromyoma 
uteri. Two ovarian cysts were found, and the rest of the series were inflam- 
matory conditions of the adnexa or the appendix, equally divided. 

Cases in which pregnancy, either normal or extra-uterine, were not diag- 
nosed but were foimd were more numerous. In this series the pre-operative 
diagnosis was of an inflammatory condition of the appendix or adnexa in 
three-fourths of the cases. In two normal pregnancy was found, in ten 
there was extra-uterine pregnancy. Two cases were diagnosed as fibromyoma 
where normal pregnancies were found, while one ectopic was thought to be 
an ovarian cyst and one a subinvolution of the uterus. 

It is not always feasible to employ all the refinements of diagnosis, 
when a patient has a palpable mass in the pelvis with symptoms, it is gener- 
ally a sufficient warrant for operation. 

The eleven mistaken diagnoses recorded under extra-uterine pregnancy 
where another condition is found, represent particularly the view that with 
any suspicion of an extra-uterine pregnancy, immediate operation should be 
performed. Some of these conditions would probably have been more 
accurately defined if more thorough examination and prolonged observation 
had seemed wise. 


476 



THE SURGICAL ASPECT OP BLOOD DYSCRASIAS 
ASSOCIATED WITH SPLENOISLEGALY * 

By John Speese, M.D. 

OF Philadelphia, Pa. 

Any discussion of blood dyscrasias associated with splenomegaly must 
take into consideration a review of the fimction of the spleen and its action 
in health or disease on the blood and the blood making organs. Without 
going into the subject of splenic enlargements in general, I shall discuss certain 
forms of splenomegalies which are accompanied by disease of the blood, and 
which are becoming of increasing importance because of the attempt to cure 
or arrest the diseased process by removal of the spleen. I shall review briefly 
the principal facts brought out by the intensive investigations which have been 
carried out in this field of research and those facts proven by clinical experience. 

It is an accepted fact that the spleen plays a definite role in the formation 
of red blood cells in embryonic life but this function is lost either shortly 
before or after birth, but is resumed in certain ansemic states in which the 
spleen reverting to the embryonic type, produces red cells. During infancy 
and in early adult life, when the germinal centres of the spleen are most 
active, lymphoc3d:es are found and gain entrance to the circulation by con- 
tractions of the spleen. Other varieties of leucocytes, such as the poly- 
morphonuclear and myelocytes, do not occur normally in the spleen, although 
they may appear in certain forms of anaemia and in myelogenic leukemia. 

A more important function of the spleen is that which is concerned in the 
destruction of worn out red cells. These cells are taken up in the spleen by 
phagocytes which aid in their fragmentation, then carried to the liver or 
elsewhere in the reticulo-endothelial system for final destruction and the 
haemoglobin changed into bilirubin. The function of red blood cell destruction 
is carried on after splenectomy by the bone-marrow or lymph-nodes which 
undergo hypertrophy and assume the splenic function of red cell destruction. 
In this manner is explained the fact that removal of the spleen is not followed 
by any alteration in the formation of bile pigment nor is there any accumula- 
tion of pigment in the circulation as the red blood cells are phagocytosed 
anywhere in the body and carried to the liver. When red cell destruction 
is so pronounced that the haemoglobin is more than the normal amount which 
can be taken care of by the liver and transformed into bilirubin, the excess 
of pigment accumulates in the blood and jaundice occurs. 

The role which the spleen plays in digestion is not known, although some 
inter-relationship between it and the stomach has been supposed to exist from 
the earliest times. Inlow’s ^ experiments on this subject and a critical review 
of the literature have led him to con clude that a definite pepsinogenic function 

* Annual Oration before the Philadelphia Academy of Surgery, April 5, 1926. 
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of the spleen has not been 'demonstrated and that the relation of tlie spleen 
to gastric secretion is probably vascular, the diminution in the amount of 
gastric juice secreted after splenectomy being attributed to decreased gastric 
blood supply from injury to the gastro-splenic circulation. 

Other observers have thought that the spleen may have an internal secretion 
which functionally influences some portion of the digestive apparatus by way 
of the blood stream or of activating one or more of the digestive enzymes by 
means of this secretion. Krumbhaar = believes that a specific splenic hormone 
is activated by passage through the liver. Mayo on the other hand asserts 
that the spleen does not possess an internal secretion of importance, not only 
because removal of the normal organ does not disturb metabolism, but also 
because of its extremely limited sympathetic nerve supply, as the organs con- 
cerned in internal secretion act through the sympathetic nervous system. 

On purely hypothetical grounds, Kahn ® thinks it probable that the spleen 
develops certain enzymes which are important to its function but it is equally 
evident that the function of the spleen is shared by other lymphoid or 
adenoid tissues of the body and that on removal of the organ, its function 
is continued by these other collaborating structures. After splenectomy the 
nodes along the greater curvature of the stomach and omentum hypertrophy 
and become red and new ones develop in the region of the extirpated spleen. 
Hyperplasia of the lymphatics develops, first in the vicinity of the portal vessels 
and then inside the liver lobes. This compensatory hyperplasia explains the 
liver enlargement common after removal of the spleen. 

The spleen has been regarded as an important structure in filtering from 
the circulation various microorganisms and thus acts as a defensive mechanism 
against disease. In all probability its function as a filter has been over- 
estimated. That it plays a role in resisting infection seems to be proven from 
the vast amount of experimental evidence which indicates that the spleen 
assumes an active part in the development of resistance against various acute 
infections, and this function after splenectomy may be assumed vicariously 
by other body structures. 

The effects of splenectomy have been studied extensively in animals, and 
also in man in those cases in which the organ has been removed for rupture. 
We should bear in mind, however, that these observations have been noted 
in healthy individuals, and far different ones may be observed when the spleen 
is removed for definite pathological processes. In the normal splenectomized 
animal a secondary anemia develops either immediately or after a short inter- 
val and persists for two or three months. Sometimes the whole reaction is 
delayed according to Kettle,^ and occasionally the blood count becomes higher 
than before splenectomy. There is an immediate increase in the number of 
leucocytes in which the polymorphonuclears may increase three or four times 
their normal number, the count falling to normal in three to four months. 
The increase in the resistance of the red blood cells to haemolysis after 
splenectomy is probably due to certain changes in the red cells themselves. 
This resistance rapidly follows removal of the spleen and lasts for months 
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and even years. There is a lessened tendency to jaundice which Pearce" 
explains as being due to diminution in the concentration of the products of 
red cell disintegration as' they reach the liver. After removal of the spleen, 
red cell fragmentation is carried on largely by the bone-marrow located at such 
a distance from the liver, that the products reach the liver so diluted that 
jaundice is unlikely. 

Following splenectomy there is an increase in the excretion of iron, a 
decreased output of vital fat in the feces and an increase in the fat and choles- 
terin in the blood. The output of uric acid and urobilin in the urine and feces 
is diminished. The thyroid may enlarge after the spleen is removed, which 
supports somewhat the view that there is some inter-relationship between the 
two organs. It has been shown in animals that the red cells and hsemoglobin 
decrease, and regeneration of red cells is retarded by thyroidectomy. The 
administration of thyroid gland in normal animals may increase the red cells 
up to 15 per cent. These experiments Mackenzie points out, show under 
controlled conditions that the thyroid hormone exerts a certain influence on 
hsematopoiesis, and that in hypothyroidism the blood picture often suggests a 
severe ansemia, resembling either chlorosis or primary anaemia without pro- 
claiming itself by the usual signs and symptoms of myxcedema. 

The connection which exists between the spleen and the bone-marrow has 
been investigated extensively by Pierce ^ and his associates who state that the 
divergent results obtained are characteristic of all phases of experimental 
work on the spleen and doubtless are to be explained by the fact that removing 
the spleen takes away only one organ of a system composed of liver, spleen, 
lymph-nodes and bone-marrow, and that the interrelations of this system 
may cause compensations of great importance in determining the degree of 
blood distribution or regeneration and hence the degree of change in the bone- 
marrow. The relation, therefore, is rather a matter of changes which take 
place in the storage and utilization of the iron of the body than a specific 
hormone action. Bone-marrow becomes red after splenectomy because it 
begins to take on the function of storing iron, for there is such a great 
deficiency of the iron content of the blood that red cells cannot be produced, as 
a high iron content is necessary for this function. 

That the spleen has some stimulating influence on the blood-forming 
organs is shown by the fact that splenectomized animals recover from the 
anaemia produced by hemorrhage or poisons less readily than do animals with 
a similar degree of anaemia in which the spleen is intact. Stradomsky claims 
for the spleen a two-fold hormone action on the bone-marrow, an inhibiting 
one on the over-production of red cells in the narrow, and a second one con- 
trolling under-production of the cells. Normally these two influences balance 
each other, but when the splenic hormone is abnormal or lacking, the bone- 
marrow produces unlimited quantities of red cells of inferior quality which 
die off rapidly and this increased erythrocytosis sets up an automatic vicious 
circle. The findings indicate that the bone-marrow may function to excess 
after having been released from the controlling influence of the splenic hor- 
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mone. After splenectomy, the administration of splenic extract is liable to give 
results confirming this role of the spleen as a regulator of blood destruction 

A more detailed description of the investigations on splenic function can be 
found in the admirable reviews of Pool and Stillman; ® and Pearce, Krumbhaar 
and Frazier.- 

Pernicioxis Anmnia . — In endeavoring to find some means of checking the 
blood destruction in primary or pernicious anaemia, splenectomy was suggested 
by those who thought the cause of the anaemia was to be found in the spleen. 
We are still in the dark concerning the cause of this disease, and the most 
that can be admitted at present is that the anaemia is the reaction of the body 
and particularly the blood system to some toxin of unknown origin which 
greatly affects the hone marrow, causing on the one hand stimulation and 
over-production at a time when the marrow is attempting to overcome the 
action of the toxin. 

Kahn and Torrey have studied thirty-three cases of anemia, in all of 
which the Welch bacillus was found in the duodenum, associated with symp- 
toms characteristic of pernicious anaemia. On the administration of hydro- 
chloric acid the organisms disappeared and the blood picture improved rapidly. 
The significance of these results must be determined by future observations. 
However, the subsequent events in the development of pernicious anaemia, 
as described by Moynihan,® include so marked an effort of the bone-marrow 
to meet the demand made upon it that the parent cells of the erythrocyte are 
liberated before their offspring daughter and granddaughter cells are created. 
The greater the demand made upon the bone-marrow the earlier is the type 
of cell liberated and set adrift in the circulation, and the character of the 
nucleated cell thus found may afford an index to the gravity of the disease. 
Death ensues because of the persistence of the increased destruction of red 
cells at a time when the efforts of the medulla to form blood break down under 
the ceaseless strain imposed upon it. 

I shall not discuss the pathology and symptomatology of pernicious anaemia 
in any detail. The general degenerative changes and blood picture are too well 
known to warrant repetition. The spleen itself is but slightly enlarged in most 
cases, a factor of some importance in considering its, removal in the treatment 
of the condition. The bone-marrow is red and contains numerous nucleated 
cells and some hyperplasia of the myeloid tissue is present. 

Attention may be called to the insidious 'character of the onset of pernicious 
anaemia, beginning with a slow and gradual loss of strength and the develop- 
ment of pallor. Other important clinical manifestations are an achlorhydria, 
which is almost constant, and if not present, seriously jeopardizes the diag- 
nosis of pernicious anaemia. The nutrition of the patient generally remains 
good, although loss of weight may occur when glossitis develops -with a result- 
ing disinclination to eat. In no other form of anaemia is glossitis so common, 
and in some cases it is an early and most annoying symptom, and occasionally 
it is the first symptom complained of and the one for which relief is sought, 
SpinaJ cord degeneration in both the lateral and posterior columns may occur 
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fairly early in the disease and produce tingling and numbness of the extremi- 
ties, or more severe neuritic pains and symptoms resembling tabes. 

As infection undoubtedly plays a role in the etiology of pernicious ansemia 
it is necessary first in treating the disease to remove any possible foci of 
infection, whether arising in the mouth, gastro-intestinal tract, genito-urinary 
tract or elsewhere. For the ansemia itself the- various therapeutic agents used 
to stimulate red cell formation may be tried, and some transitory benefit may be 
secured. Sooner or later transfusion must be employed. The use of small 
transfusions, frequently repeated, seems to be the method of choice, and so 
far as I have been able to judge in a large number of patients so treated, the 
results are equally good with citrated or whole blood. The benefit thus 
secured is due to stimulation of the bone-marrow with an increased produc- 
tion of red cells. By transfusion the patient may be brought to a “ remission 
stage,” remain fairly comfortable for many months, but hsemolysis soon 
reoccurs and the improvement secured by transfusion is lost and the patient 
lapses into a stage of profound anaemia. For these apparently hopeless cases, 
Walterhofer and Schramm “ have improvised a new method of treatment in 
which the marrow cavity of the long bones was irrigated through small holes 
drilled in the cortex. The improvement which followed was so striking, and 
occurred so soon after the irrigation that the authors were led to believe that 
it could not be a mere coincidence and are hopeful that the method may prove 
to be of permanent value in the treatment of pernicious anaemia. 

Splenectomy has been advocated by many investigators in an attempt to 
cure pernicious anaemia and a large number of spleens have been removed in 
the past twelve years with results at first believed to be gratifying and hopeful. 
Some of the more recent accounts of this operation, however, are not so 
encouraging and many surgeons have given up splenectomy. The cases which 
seem to be most favorable are those in which haemolysis is most active, with 
symptoms less characteristic of the disease. The prospect of benefit is better 
in early than in late cases, and only temporary relief of symptoms can be 
expected when the process has produced such changes in the bone-marrow 
that its power of cell reproduction is lost. 

In spite of splenectomy Carslow believes that the condition goes on to a 
final result no more satisfactory than that obtained by medical measures, and 
he condemns splenectomy as unsatisfactory in pernicious ansemia, especially 
if the spleen is small. It is possible he concedes, that there are several types 
of pernicious anaemia and that operation may prove satisfactory in one and 
not in another variety. 

There is no doubt that splenectomy was overdone for many years and 
Krumbhaar thinks the operation now is being neglected and not employed 
as frequently as it should be. He has collected 208 cases of splenectomy done 
in patients suffering from pernicious anaemia, there were 35 deaths within 
one month, the post-operative mortality was 16.8 per cent., 26 were unimproved 
and 144 improved. 

The study of end-results at the Mayo Clinic shows that the results of 

481 



JOHN SPEESE 


splenectomy were far better than anticipated at a time when the operation 
was discontinued. It was found that 21.3 per cent, of the patients survived 
the operation three years or more, living two and a half times as long as the 
average in a similar group of non-splenectomized patients at the same stage 
of the disease, and that 10.6 per cent, are alive after more than five years. 

These results clearl}’^ indicate in at least one-third of the cases that the 
average life of patients with pernicious anaemia is greatly prolonged, and in 
about 10 per cent, the prolongation is sufficient to lead to the hope that cures 
may result in some cases. While transfusion gives temporary benefit, the 
improvement following splenectomy has been far greater than that obtained 
by transfusion or any other palliative method of treatment. The changes 
brought about by splenectomy are manifested by improvement in the condition 
of the blood and amelioration of the neiwous symptoms although the nerve 
structure itself is unchanged. The progression of degenerative changes in the 
cord are delayed to some extent and the relapses, so commonly seen in other 
methods of treatment, become less severe and less frequent. The achlorhydria 
persists even after splenectomy, and the glossitis seems to be but slightly 
benefited. These various manifestations, Mayo states, indicate that the same 
agent which destroys the bone-marrow, which injures the spinal cord, which 
causes achlorhydria and glossitis, also affects the spleen, and that by removing 
the latter a vicious circle is interrupted. 

Hccmolytic Jaundice . — A very important blood dyscrasia, the result of 
.splenomegaly is that of hsemolytic jaundice. The cause of this condition is 
unknown but as Elliott and Kanavel pointed out the enlarged spleen is the 
active agent in the destruction of the erythrocytes and in the production of 
the resulting ansemia. The jaundice is of the non-obstructive type in that we 
find bile in the stools and not in the urine. This disease, seen most frequently 
in the second and third decades of life, occurs in two forms, the congenital 
or Chauffard-Minkowski type and the acquired or Hayem and Widal type. 

The congenital form often affects several members of the same family, 
does not cause such severe symptoms and the patients are often more icteric 
than sick. The life expectancy is greater and the patients sometimes live to 
the fifth or sixth decades. The acquired type is more serious, and usually begins 
with severe symptoms, the anaemia becomes grave and the course is more rapid. 
This t3^pe is more frequently a disease of the adolescent period. 

The chief characteristics of haemolytic jaundice are splenic enlargement, 
usually moderate; icteric tinge of the skin and sclera, absence of bile in the 
urine and the presence of bile in the stools. One of the outstanding diagnostic 
findings is the increased fragility of the red blood cells as is shown in the 
fragility test in which their resistance to hypotonic salt solution is determined. 
In the congenital type we find increased fragility of the red blood cells in 
several members of the family, which Giffin asserts may be an aid in establish- 
ing the diagnosis. The increase of the urobilin in the duodenal contents and 
the presence of urobilinogen in the urine are probably due to the increased 
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The anremia met with is of the secondary type, but may become more 
severe in those cases in whicli frequent hemorrhages from the gastro-intestinal 
tract are met with. 

Tlie cause of the disease is unknown, although its cure by splenectomy 
naturall}' has led many to suppose that the pathogenesis of the affection is 
to be found as a primary disease of the spleen itself. However, no one has 
succeeded thus far in demonstrating any single factor which could be regarded 
as the cause of splenic anjemia. 

The chief pathological condition found in the spleen in splenic anremia 
is a generalized fibrosis, compression atrophy of the Malpighian corpuscles 
and endophlebitis. Ciianey from the pathological and clinical study of 
sixty-nine cases states that no changes were found in the splenic tissue that 
would enable the pathologist to positively diagnose splenic anaemia, yet the 
abnormalit,v was as characteristic of this disease as in others producing spleno- 
megaly. The average Aveight of the spleen was found to be 1015 grams and 
the average age thirty-three years. The disease affected both sexes equally 
with apparently no familial tendency. 

It is believed by some that splenic anremia is a clinical entity and that 
fibrotic splenomegaly produces anremia, irrespective of the initial cause of the 
splenic enlargement. Mayo favors this view and believes that a patient with 
chronic splenomegaly Avho presents characteristics of chronic anremia, but 
who is not relieved by treatment is probably a sufferer from splenic anaemia, 
and Avill probably be cured by splenectomy without regard to the cause of the 
disease. In support of this theory we have the clinical evidence of improve- 
ment or cures following splenectomy in intractable cases of splenomegaly 
with anremia, occurring in syphilis and chronic malaria. 

While ascites may be present in splenic anaemia without fibrosis of the 
liver existing, it is possible that improvement following splenectomy may 
be due partially to diversion of some of the blood going to the liver, thus 
relieving it of overwork or toxins from the spleen, which in time may result 
in those fibrotic changes Avhich lead on to portal obstruction, ascites, the forma- 
tion of varicosities, rupture of which may cause severe and serious hemor- 
rhages from the oesophagus and stomach. These hemorrhages, so common in 
splenic anaemia, and the cause of the more advanced degrees of anaemia, may 
cease entirely after splenectomy in early cases. In cases in which the hemor- 
rhagic tendency has existed for a long time splenectomy may benefit but not 
stop the bleeding. In some instances the hemorrhages are probably the result 
of toxins formed in the liA'^er Avhich produce erosion of the gastric mucosa, and 
in this t}’pe of case, relief is less apt to occur after the spleen is removed. 

The treatment of splenic anaemia is essentially surgical and consists in 
splenectomy. Preliminary to operation medical treatment may be tried to 
improve the general condition of the patient, althougli but little can be hoped 
for from these measures. Transfusion, both before and after operation, par- 
ticularly if blood has been lost from hemorrhages from the mucous membranes, 
is beneficial but has only a temporary effect on the aneemia. It is highly 
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develops a tendency to bleed from tlie mucous membranes or into the skin. 
The blood picture sho\vs a consistent leukopenia, the red cells may be decreased 
to a marked extent in the cases which bleed freely. The disease has a family 
tendency. Ascites and jaundice are rare, although enlargement of the liver 
is noted in 73 per cent, of the cases. Pain over the spleen is often complained 
of and pain in the region of the long bones may be a warning symptom of 
bone destruction, caused by the action of the Gaucher cells on the bone- 
marrow, and leading on to fracture. 

Gaucher’s disease, pathologically, is restricted to those cases in which the 
characteristic large vesicular cells with small eccentric nuclei, are found 
engorging the sinuses of the spleen, lymph-nodes and bone-marrow, or are 
crowded about the liver lobules. 

In general the treatment of Gaucher’s disease by internal medication, 
transfusion or radiotherapy has met with slight transitory improvement of the 
patient or no success at all. Splenectomy has been done in twenty-nine cases, 
with six deaths, an operative mortality of 20 per cent., of twenty-three patients 
who survived the operation, sixteen have gained in weight and strength and the 
hemorrhages have ceased. The operation seems to have lengthened the life 
of these patients to some extent. It can be concluded that splenectomy so far, 
is the only method of treatment that has met with any measure of success, 
although it cannot be stated positively that this operation actually cures the 
disease ; rather it acts by producing an amelioration of the symptoms. 

Purpura Hemorrhagica . — Many theories have been advanced in an attempt 
to explain the nature of this disease. While disturbance in liver function has 
been held responsible by some observers, the theory of infection advocated by 
Giffin and Halloway has received the support of most writers on the sub- 
ject. The disease is usually secondary to localized infection which produces 
chemical toxins whose action on the endothelium of the blood-vessels probably 
is the cause of the hemorrhages. The marked reduction in the number of 
blood platelets, without apparent cause, which is the main feature of the disease 
led Frank to designate the affection as essential thrombopenia and Eppinger 
to call it thrombocytopenia. 

Brill and Rosenthal regard purpura hemorrhagica as a distinct clinical 
entit}% the main features of which are as follows : Reduction in the number 
of blood platelets from a normal of two or four hundred thousand to one 
hundred thousand or lower. A few cases are on record in which the platelets 
could not be demonstrated and I have treated one case in which two competent 
hematologists were unable to find blood platelets. As a general rule when the 
platelet count falls below sixty thousand the hemorrhagic tendency of the 
affection begins to appear, and these manifestations become pronounced when 
the platelets are under ten thousand in number. 

Careful blood examination is of the utmost importance in the study of 
purpura hemorrhagica. The coagulation time of venous blood is preserved 
but the bleeding time is prolonged from a normal of one to three minutes to 
ten minutes or even hours. The capillary resistance test is an important diag- 
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tomy. Clopton »•' 1ms reported instances in which there is a tendency toward 
recurrence of the disease in a greatly modified form in which the hemorrhages 
are readily controlled. 

The immediate cessation of sj’inptoms and apparent cure of the disease 
after splenectomy show that this mode of treatment offers the best chance of 
cure. Clopton has tabulated forty-five cases in which twenty-seven are 
reported as cured, fifteen improved, one unimproved and two operative deaths. 
The operative mortality is surprisingly low in view of the grave condition 
of most of these patients at the time of operation. 

There are other obscure splenic blood disorders in which further study is 
necessary in order to properl}'- classify them, and which are so little under- 
stood that operative interference by sidenectomy is ill-advised. Farley and 
others have called attention to the difficulty in distinguishing between aplastic 
anaemia, purpura hemorrhagica and acute myelogenous leukemia. In the 
light of our present knowledge Ave must agree with the contention of 
Hanrahan and most Avriters on the subject that splenectomy is contraindi- 
cated in lymphoid leukemia, polycythemia, and the rapidly progressiA'e fulmi- 
nating forms of hccmolytic jaundice, splenic anaemia and pernicious anaemia. 
Providing the spleen has been treated previously by radium, Avhich reduces 
its size and also at the same time, reduces the number of leucocytes, splenec- 
tomy offers the best chance of cure in myelogenous leukemia. While the 
number of cases so treated is comparatively small, the results seem to justify 
the operation in carefully selected cases, properly treated by radium before 
splenectomy is undertaken. 
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Tig 2 — Tumor of the thigh The red area is seen to Fig 3 — Tumor on the front of the thigh The recent grouth of 

occupy the surface of the tumor the tumor is marked by the secondary bossiHtions and a nodule at 

some distance from the mam tumor The growth of the tumor has 
markedly extended the red area of the surface 
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or Icj-s parallel with each other (Fig. 6). The surface is pearly or pinkish 
and glistening. The slide shows that the skin epithelium is not thinned, as 
one would suspect from the reddish color of the surface. This appearance 
is due to the invasion of the skin by the tumor. The cells of the tumors are 
.‘^jn’ndle form in character, arranged in more or less parallel bundles (Fig. 7), 
In the slowly growing tumors the connective tissue may predominate and 

most of the cells are 
small and spindle form, 
emhedded in heavy bun- 
dles of fibrous tissue 
(Fig. 8). In some in- 
stances the cells are 
larger and may be dis- 
tinctly endothelial in 
character. In one of 
my patients who had a 
tumor at the right costal 
margin the cell arrange- 
ment was distinctly that 
of an endothelioma. In 
recurrent tumors (Fig. 
9), or those which have 
been irritated by treat- 
ment (Fig. 10), the cells 
may be a little broader 
and occupy the larger 
part of the field at the 
expense of the connec- 
tive tissue, and the 
blood-vessels a little 
more in evidence. When 
these tumors begin to 
develop rapidly they in- 
vade the surrounding connective tissue. They first spread into the skin sur- 
rounding the summit and later become attached to the surrounding tissue. 
The areas of invasion and in the metastatic nodules they retain their fibrotic 
character. When they metastasize they do so by way of the lymphatics. 

Symptomatology and Diagnosis . — The peculiar relation of the skin to the 
surface of these tumors makes the diagnosis evident at a glance. The 
relation they bear to the skin is rarel}'’ imitated by wens, but in these the 
skin covering the surface is rarely discolored. When the skin is so dis- 
colored, the imitation is perfect (Fig. ii). The wen is less firm and of 
course incision into the tumor makes the differentiation obvious. Lipomas 
occasionally attach themselves to the skin but in these the skin is not changed. 
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Fio. 6. — Cross-section of the tumor shown in Fig. 5. The tumor 
IS made up of fibrous whorl-like bundles with more pinkish homo- 
geneous areas between. 
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sidering the difference in density of the two tumors the differentiation is easy. 
Treatment . — Complete excision of the tumor, together with its capsule 
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Tig 9 — Slide from a recurrent tumor. The spindle cells dominate the field Scattered among them arc 
larger ovoid cells containing a more abundant protoplasm, a large nucleus and a prominent nucleolus 


fairly into the normal tissue about, results in a permanent cure. Even if 
recurrence follows inadequate excision (Fig. 5), a wide reoperation may 
still secure a cure. If the recurrent tumor is technically operable an attempt 



Fig 10 — Slide from a rapidly growing tumor. Transitions between the spindle cells characteristic of the 
quiescent tumor and the ovoid cells of the recurrent tumors can be made out. 


should be made. Even when there is regional metastasis the glands may be 
successfully removed. I operated on one patient seven times, during my 
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from the blood stream. Just recently Carrel (Essential Characteristics of a 
Mali-nant Cell, /. A/m. M. Asso., 1925, vol. Ixxxiv, p. 157) has show that the 
lar<^e'’mononuclears and the macrophages represent the active elements in cer- 
tain types of sarcoma. It is quite possible that we will soon be able to separate 
the <=arcomas into those derived from a regression of adult tissue and those 
derived from cells native to normal blood. When that time comes the tumors 
now under consideration will be found to belong to the former group. 

At present we can but say that the tumors considered in this paper differ 
from the conventional sarcomas by their slow growth, their point of origin 
and their late metastasis and that when they do metastasize they elect the 
lymphatic channels. This emphasizes anew the fact that it is not what a 
tumor is called, but what it does that is important to the surgeon. Whatever 
may be the nature and source of origin of these tumors the important fact 
to the surgeon, when he stands tumor in hand, is that he lecognizes its nature 
and that a careful wide excision shall be made. 

CONCLUSIONS 

1. Certain tumors about the trunk are characterized by intimate attach- 
ment to the skin which gives them a peculiar and characteristic appearance. 

2. They are of slow growth, spindle-celled fibrosarcomas in structure and 

metastasize by way of the lymphatics. 

3. A properly performed operation results in a permanent cure. 

4. That their relation to the general group of sarcomas suggests that they 
are derived from adult tissue. 
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EXOPHTHALMIC GOITRE AND TOXIC ADEN01\1A 

SBIILARITY OF RESPONSE TO IODINE 

By Allen Graham, M.D. 

AND 

Elliott C. Cutler, M.D. 

OF Cleveland, Ohio 

FROM Tnn DEPABTMEI7T OF SUUaERT, THE liAHESmB HOSPITAIi AND THE VTESTEBTT BESERVE TOIVXBSIXr 

SCHOOL or KEDICIKE 

Recent American surgical literature conveys the impression that exoph- 
thalmic goitre and' toxic adenoma are two different diseases. The differentia- 
tion is said to depend upon certain distinctive clinical, pathological and 
therapeutic observations. We have been led to question seriously the validity 
of this conception because our own experience has not confirmed such 
differential findings. 

We have discussed previously ^ the clinical manifestations and anatomical 
and histological alterations in the thyroid in exophthalmic goitre and “ toxic 
adenoma.” Any clinical and pathological differences we have been able to 
recognize have not appeared to be of such fundamental significance as to 
establish these two clinical states as distinct diseases. These aspects of the 
subject will not be considered further at this time. 

The purpose of the present paper is to point out the similarity of the 
response to iodine, as a measure preliminary to operation, in a series of cases 
of exophthalmic goitre and “toxic adenoma,” selected in accordance with 
certain definite requirements for comparison. 

Although it is well established that iodine is distinctly beneficial as a 
pre-operative preparation for thyroidectomy in cases of exophtlialmic goitre, 
its use in any manner whatever in cases of “ toxic adenoma ” has been specifi- 
cally condemned.^ 

The following impressions, gained from current literature, seem to reflect 
present-day views concerning this subject, and are set forth here as matters 
of interest in connection with observations we have to present : 

1. Iodine is being used as a pre-operative preparation in surgical clinics, 
generally in cases of exophthalmic goitre but not in cases of toxic adenoma. 

2. Exophthalmic goitre seems to be regarded as an essential dysthyroid- 
ism in the sense of an intoxication resulting from excessive quantities of 
perverted or incompletely iodized thyroid secretion. 

3. Toxic adenoma seems to be regarded as an essential hyperthyroidism 
in the sense of an intoxication resulting from excessive quantities of normal 
or completely iodized thyroid secretion. 

4. There appears to be a dilemma in certain cases that are said to have 
both exophthalmic goitre (dysthyroidism) and toxic adenoma (hyperthyroid- 
ism) at the same time. Iodine is known to be beneficial as a pre-operative 
preparation in the former, but is said to be contra-indicated in the latter. 
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5. Of particular interest and possible significance are certain cases in 
which clinicians of experience have made a definite clinical diagnosis of toxic 
adenoma, have withheld iodine before operation in view of that diagnosis, 
and have been astonished to observe a " typical post-operative hyperthyroid 
reaction ” and even death following thyroidectomy. The unexpected post- 
operative reaction, or death, seems to have been accepted as a clear indication 
of mistaken pre-operative clinical diagnosis which was then changed accord- 
ingly from toxic adenoma to exophthalmic goitre. The change of diagnosis 
seems to have been supported further by the finding of certain histological 
alterations in the thyroid supposed to be characteristic for exophthalmic 
goitre (a supposition we regard as not well founded) . The failure to utilize 
iodine as a preparation for thyroidectomy has been a source of chagrin in 
such cases. 

6. The post-operative mortality is higher in cases of toxic adenoma than 
in cases of exophthalmic goitre. 

7. There appears to be a third disease, “ iodine hyperthyroidism,” ® which 
is neither exophthalmic goitre nor toxic adenoma. (With this disease the 
writers have had no personal experience. At all events it has no place in the 
present discussion since it is neither exophthalmic goitre nor toxic adenoma.) 

Material . — In a series of fifty consecutive admissions to the general surgi- 
cal division of The Lakeside Hospital, there are thirty cases of toxic goitre 
and twenty cases of non-toxic goitre. Among the thirty cases of toxic goitre 
there are twenty of the exophthalmic type and ten which correspond to what 
is called toxic adenoma. 

For the purpose of comparing the response to iodine as a pre-operative 
preparation for thyroidectomy in cases of exophthalmic goitre and toxic 
adenoma, we have selected, from the above series, all cases that conformed 
to the following standard requirements: 

1. Primary admissions to the general surgical service without previous 
operative intervention, iodine treatment, X-ray or other definite thera- 
peutic regimen. 

2. Two or more pre-operative and one or more post-operative deter- 
minations of basal metabolic rate. 

3. The administration of iodine (Lugol’s solution) before operation. 

4. Primary thyroidectomy following the administration of iodine. 

5. Uncomplicated by active infectious disease, notably tuberculosis. 

In accordance with the above requirements we have for comparison ten 
cases of exophthalmic goitre and four cases of toxic adenoma (Charts 3, 4, 
5, 6). It is hoped that this rigorous selection permits us to deal more 
accurately with the question at hand, than is often the case. Cases not selected 
for comparison of the two groups as specified above, may be utilized for the 
purpose of further illustrating the reaction to iodine under variable con- 
ditions of dosage, time relations, influence of previous therapy, state of the 
thyroid, and hospitalization (Charts i, 2, Table I). 
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Table I 



Chart I 

Chart II 


Case A 

Case B 

CaseC 

" First admission {Medical) 

1 

1 

1 

i 


Days in hospital 

31 

16 

25 

Basal metabolic rate 



+ 59 % 

Admission 

+50% 

+ 44 % 

Discharge 

+29% 

+ 6 % 

+ 1% 

Iodine (Lugol's solution) 



8 

Hospital day started 

15 

I 

Number of days given 

17 

16 

18 

Minims per day 

15 

15 

30 

Total quantity (minims) 

255 

240 

1 

540 

Interval between admissions 


1 

1 


Days 

6 

21 

32 

Iodine 

none 

none 

none 

{Second admission {Medical) 

Basal metabolic rate 




Admission 

+70% 

+48% 

+28% 

On transfer to surgery 

+29% 

+24% 

+46% 

Pre-operative 

+29% 

+24% 

+40% 

Post-operative 

+ 3 % 

- 3 % 

+40%* 

Iodine (Lugol’s solution) pre-operative 




Hospital day started (Medical Service) 

5 

4 

2 

Number of days given (Medical Service) 

6 

5 

31 

Minims per day 

45 

10 1 

20 to 30 

Total quantity (minims) (Medical Service) 

270 

50 1 

8oot 

Total quantity (Surgical Service) 

225 

30 1 

nonet 

Post-operative reaction 

slight 

slight 

marked 

Hospitalization (days) 




Iodine started (Medical Service) 

5 

4 

2 

Transfer to Surgical Service ; 

10 

9 

46 

Hospital day of operation 

14 

12 

51 

Surgical day of operation 

5 ! 

4 

6 

Total hospital days (Medical and Surgical) 

24 

24 

68 


*See legend for explanation. 

tDiscontinued on the Medical Service fourteen days before transfer, 

jNot resumed on the Surgical Service. 

Table I. — Details of three cases (A, B, and C) of exophthalmic goitre, the basal metabolic rate curves 
of which arc shown in Charts x and 2, that have had two or more previous admissions to the medical service 
before transfer to surgery. Lugol’s solution was administered during the medical hospitalization but not 
during the intervals between admissions. 

The folloTOng points of interest are illustrated*. 

1. The failure of iodine to cure exophthalmic goitre even though the basal metabolic rate decrease to 
within normal limits after variable quantities of the drug for variable lengths of time. 

2. The more favorable response to iodine when given for the first time as compared with the response 
to its use subsequently. (Compare Chart 3 with Charts i and 2). 

3. Of two cases receiving the same quantity of iodine per day, and for about the same number of days, 
a greater percentage reduction of basal metabolic rate occurred in the case (Chart r, curve B) in which 
iodine was instituted on the first hospital day, as compared with the case (Chart x, curve A), in which iodine 
was instituted on the fifteenth hospital day. 

4. On receiving iodine for the second time, after intervals without iodine varying from six to thirty-two 
days, the three cases show a decrease of basal metabolic rate accompanied by a corresponding improvement of 
clinical manifestations. In two cases (Chart 1) iodine was given nine and eight days, respectively, on the 
medical service and was continued on the surgical service to the date of operation, five and four days, 
respectively, after transfer. The response was as favorable as we usually see in previously untreated cases 
of equal severity. The post-operative recovery was equally favorable, although the technical difficulties of 
the operation appear to be increased in such cases as these. 

Contrast the foregoing two cases with the third case (Chart 2) in which iodine was continued thirty-one 
days (second admission), a total of 800 minims of Lugol’s solution being administered. Note the period of 
primapf improvement followed by well-defined secondary rise due to the prolonged use of iodine in large 
quantities. Iodine was discontinued on the medical service, fourteen days before transfer and was not 
resumed on the surgical service. This we believe to be a mistake in surgical judgment. 'There was a severe 
post-operative reaction. Wound infection and the development of a foul sacral abscess complicated the 
post-operative course. On discharge, the basal metabolic rate was at the same level as before operation. 
Three months after discharge from the hospital the basal metabolic rate was normal and the patient had 
gamed forty pounds in weight. 


499 



GRAHAM AND CUTLER 


Concerning the differentiation of the two special groups compared, the 
folIo\ving may be stated : 

I. Exophthalmic Goitre . — Exophthalmos was present in most cases. 
There was diffuse parenchymatous hypertrophy and hyperplasia of the thy- 
roid. The thyroid was not adenomatous (clinically) , although small adeno- 



mata were recognized, after removal, in a few glands. Thrill and bruit were 
present. Nervous and vasomotor phenomena were prominent features. 
Tachycardia, palpitation, increased appetite, loss of weight and strength were 
well-marked symptoms. 

2. Toxic Adenoma . — Exophthalmos was absent in all cases. Adeno- 
matous goitre was the outstanding clinical feature. Nothing comparable to 
the diffuse parenchymatous hypertrophy and hyperplasia that are said to 
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characterize exophthalmic goitre were present. There was no thrill or bruit. 
Nervousness, vasomotor disturbances, increased appetite, loss of weight and 
strength, while present in mild degree and in various combinations, in some 
cases, were not striking clinical features. 

Exophthalmic Goitre . — ^The administration of iodine as a measure pre- 
liminary to thyroidectomy in cases of exophthalmic goitre is now a well- 
established procedure. Our experience is in accord with this principle. The 



' 2,— -Basal metabolic rate curve of a case of exophthalmic goitre (Case C) observed over a 

period of about four months, during which time there were two admissions to the medical service with 
final transfer to surgery and primary subtotal thyroidectomy. The interval between the two medical 
adrnissions was thirty»two days. The medical treatment consisted of rest, luminal and Lugol's solution 
during both admissions. Note the difference in response when iodine was administered for the first time as 
compared with its use subsequently. During the second admission there was a slight primary improve- 
ment, followed by a well-defined secondary aggravation, due to the prolonged use of iodine. Further 
details of this case are shown in the third column of Table I. 


following factors appear to be of importance in determining the degree of 
clinical response: 

1. The age and physical state of the patient. 

2. The intensity and duration of the disease. 

3. The physical and chemical state of the thyroid gland at the beginning of iodine 

tlierapy. 

4. The degree of elevation of basal metabolic rate above normal. 

5. Whether or not the patients previously have been taking iodine. 

6. The presence of complicating conditions — tuberculosis, pyogenic infection, preg- 

nancy, diabetes, nephritis, cardiac disease, etc. 

The quantity of iodine necessary to accomplish the maximum clinical 
benefit previous to operation depends upon the combination of factors above 
outlined'. Patients that have had iodine before coming to the surgeon show 
great variations in the degree of response to pre-operative iodine, and equally 
great variations in the quantity of iodine necessary to bring about a condition 
in which operation is safe. Under such circumstances the surgeon may be 
deprived of practically all the immediate advantages of pre-operative iodine 
and is confronted with the alternatives of performing a hazardous thyroidec- 
tomy, or resorting to procedures of lesser magnitude such as ligations or 
hemithyroidectomy, or of waiting for a period before re-instituting complete 
iodine therapy. Fortunately such cases constitute only a small percentage 
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of the total and are practically limited to those that have been taking iodine 
in large quantities or for a prolonged period of time immediately before 
admission to the surgical clinic. In such cases iodine should not be discon- 
tinued entirely (Chart 2), but thyroidectomy should be performed as early as 
possible or a lesser procedure resorted to in accordance with the clinical 

judgment of the surgeon. 

Cases in which there 
has been an interruption 
of the previous iodine 
therapy are usually ame- 
nable to pre-operative 
iodine (Chart i), par- 
ticularly if the interval 
without iodine has been 
three to four weeks or 
longer. When this free 
interval amounts to three 
months or more,' the pre- 
vious iodine therapy may 
be disregarded so far as 
the resumption of iodine 
as a pre-operative meas- 
ure is concerned. 

In those hospitals 
where patients with 
exophthalmic goitre are 
admitted to the medical 
service and are to be 
transferred to surgery 
for operation, iodine 
therapy may be instituted 
on the medical service, 
but the surgeon should 
have the opportunity of 
selecting the time for 
operation and the type 
of operative procedure. 
With a proper cooperation on the part of the two services neither the patient, 
the internist, nor the surgeon need necessarily be at any particular disadvan- 
tage, and in some respects the patient’s ends may be better served. 

There is little doubt that from the standpoint of the surgeon the most 
acceptable cases of exophthalmic goitre are those that come under observation 
without previous treatment of any kind (Chart 3). In such cases a carefully 
planned pre-operative preparation, including the administration of iodine, 
permits a primary thyroidectomy in a very high percentage of cases and is 
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followed by a minimum of post-operative reactions. Although the hospitali- 
zation is somewhat increased by reason of the iodine therapy, repeated admis- 
sions are minimized, incomplete and multiple stage operations are largely 
done away with, the maximum surgical therapy is accomplished in a shorter 
period of time, and the patients 
have the advantage of earlier 
restoration of their economic 
status. 

Toxic Adenoma. — Within the 
past few years ‘'toxic adenoma” 
as an entity, in contra-distinction 
to exophthalmic goitre, seems to 
have met with increasing accept- 
ance. The basis for differentia- 
tion depends in no small measure 
upon a supposed directly oppo- 
site response to iodine in the 
two instances. Indeed the ad- 
ministration of iodine has been 
proposed as a method of making 
the distinction in borderline or 
doubtful cases.4 Furthermore, 
the condition called toxic ade- 
noma is said to be brought about 
by the administration of iodine 
to borderline toxic cases or to 
cases of simple endemic goitre 
with adenomatous thyroids. The 
above tenets are in many re- 
spects so contrary to our experi- 
ence that it seems worth while 
to discuss the matter in some 
detail. 

We know of no symptoms, 
physical signs, nor alterations in 
the thyroid which singly are 
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Chart 4. — Basal metabolic rate curves of four previously 
untreated cases of ‘’toja’c adenoma,” showinpr the response 
to iodine as a pre-operative preparation for thyroidectomy. 
The basal metabolic rates charted are: The first and second 
dcterniinations after admission; the last determination before 
operation; and the average basal metabolic rate after opera- 
tion. while still in the hospital. Further details arc shown 
in Chart 5 and Table II. 


necessarily pathognomonic for the condition called ” toxic adenoma,” i.e., 
that are inTOriably present in toxic adenoma and invariably absent in 
exophthalmic goitre or simple endemic goitre.^ 

We recognize fully that patients with adenomatous thyroids and increased 
basal metabolic rates, come to the clinic with the history of having taken 
iodine as medicine or as iodized table salt, and with the history that their 
condition has been made worse thereby. From such cases one might readily 
conclude that iodine caused the disease. Careful inquir}’’ usuall}' discloses the 
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presence of definite symptoms preceding the institution of the iodine. How- 
ever suggestive these cases may be, it is probably not without significance that 
a history of previous iodine therapy can be obtained in less than half of those 
cases of “ toxic adenoma ” coming under observation. Moreover, it is to be 

noted that the same circumstances 
and sequence of events are fre- 
quently encountered in cases of 
exophthalmic goitre with and 
without adenomatous thyroids. 
Our deliberate efforts to produce 
tlie clinical state called toxic ade- 
noma by the administration of 
large quantities of iodine to bor- 
derline toxic cases and cases of 
simple endemic goitre with ade- 
nomatous thyroids have been 
uniformly unsuccessful. 

Much emphasis has been 
placed upon the observation that 
in cases of established toxic ade- 
noma the clinical condition is 
aggravated by the administration 
of iodine. A careful considera- 
tion of the reaction to iodine that 
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Chart s.— Average basal metabolic rate curves of ten 
cases of exophthalmic goitre and four cases of “toxic 
adenoma. * The cases in the two groups are selected in 
accordance with certain definite requirements for compari- 
son (rsd£ text). The metabolic rates charted are; The 
first and second determinations after admission; the last 
determination before operation; and the average basal 
metabohe rate after operation, while still in the hospital. 
The parallelism of the two curves is strildng. Further 
details arc shown in Table II* 


mic goitre, we believe, offers an 
adequate explanation of the phe- 
nomena observed in cases of toxic 
adenoma under similar circum- 
stances. 

As previously noted, cases of 
exophthalmic goitre that receive 
iodine for the first time are defi- 
nitely improved up to a certain 
point, as indicated by a decrease 
of basal metabolic rate (Chart 3) 
and amelioration of the clinical symptoms. If iodine be continued in the 
same dosage for a sufficiently long period of time, the clinical condition 
becomes aggravated and the basal metabolic rate (Chart 2) may increase to 
its original level or even to a higher level. 

In cases of toxic adenoma that come under observation after taking iodine, 
with a history that tlie clinical symptoms have been made worse, the question 
naturally suggests itself : are we not seeing these cases in the period of 
secondary aggravation that follows a period of primary improvement, similar 
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to that occurring in cases of exophthalmic goitre. In previously untreated 
cases of toxic adenoma, according to our experience, such a period of primary 
improvement (Chart -4) following the administration of iodine has been the 
rule and not the exception. 

Coneerning Dysthyroidisin in Exophthalmic Goitre and Hyperthyroidism 
in Toxic Adenoma^. — ^We have observed that classical cases of exophthalmic 
goitre, receiving iodine for the first time, show a period of primary improve- 
ment (Charts 2, 3, 6) followed by a period of secondary aggravation (Charts 


Table II 


1 

Exoph. EoUre 
average 

10 cases , 

Toxic adenoma 
average 

4 cases 

Basal melnbolic rate 

Admission 

-f69.9% (2.4)’^ 
- 1 - 57 - 6 % (5) , 
-1-30.1 % (18.2) 

, -1-14.2% (30.7) 

16.2 

28.0 

452.2 

4.6 

20.8 

33-3 

4-50-5% (2) 

+ 39 - 5 % (3-25) 
-f 29 - 5 % ( 8 - 5 ) 
-1-12.0% (18) 

7.5 

22.6 

69.5 

3-5 

II.O 

19-25 

Second 

Pre-operative 

Post-operative 

Iodine {Lugol’s solution) 

Number days given 

Minims per day 

Total quantity, pre-operative 

Hospitalization 

Day iodine therapy started 

Day of operation 

Total hospital days 



’Numbers in parenthesis represent hospital days. 

Table II — Details of Charts 3, 4 and s, showing the relations of time (hospital days), daily dosage and 
quantity of iodine (Lugol's solution) to basal metabolic rate in previously untreated cases of exophthalmic 
goitre and ‘‘toxic adenoma" receiving iodine as a pre-operative preparation for primary thyroidectomy. 

2, 6), provided the iodine is continued in the same dosage and for a suffi- 
ciently long period of time. 

We have observed that previously untreated cases of toxic adenoma 
improve in about the same ratio as cases of exophthalmic goitre (Chart 5, 
Table II), following the administration of iodine. They also show a period 
of secondary increase of basal metabolic rate (Chart 6) when iodine is con- 
tinued. We have not actually carried out the experiment of continuous iodine 
therapy in cases of toxic adenoma to the point of obtaining such a degree 
of secondary aggravation as has been observed by us in cases of exophthalmic 
goitre following the prolonged use of iodine. 

If exophthalmic goitre be a pure form of dysthyroidism — in the sense of 
an intoxication resulting from an over-production of a perverted or incom- 
pletely iodized thyroid secretion — and is greatly improved by the adminis- 
tration of iodine, what explanation do yve have for the secondary period 
of aggravation when iodine is continued ? It might be urged that the disease 
exophthalmic goitre (without adenomatous thyroid) can be converted from 
a state of dysthyroidism into a state of hyperthyroidism by the use of 
iodine. If this be so, it would seem logical to expect relief by contin- 
uing the drug. Experience has shown that the sudden stopping of iodine 
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(Chart 2) in cases of exophthalmic goitre that have taken the drug for a 
long time or in large quantities is rarely followed by any striking clinical 
improvement and frequently the clinical condition becomes worse. We wish 


Table III 



Exoph. goitre 
average 

4 cases 

Toxic adenoma 
average 

2 cases 

Hospildizalion: 



Day of operation 

30.0 

12-5 

Total hospital days 

46.25 

18.5 • 

Iodine {LtigoVs solution) 

Hospital day started 

5-5 

3-5 

Minims per day, period of improvement. . 

25-54 

21.0 

Total quantity, period of improvement. . . 

319.0 (12.5)* 

52.5 (2.5) 

Total quantity, period of secondary rise . 

247-5 (7-5), 

82.5 (4) 

Total quantity, pre-operative 

713-5 (24-5) 

196-5 (9) 

Basal mclaiolic rate 

+76-5% (2-75) 


Admission 

+50-0% (2) 

At start of iodine 

■f65.o% (3-5) 

+ 43 - 5 % (3) 

Lowest, period of improvement 

-h 24 . 75 % (18) 

+ 18.5% (6) 

Highest, period of secondaryrise 

■"+ 39 - 5 % (25-5) 

-1-24.0% (10) 

Post-operative 

+15-7% (42) 

+ 9-5% (18) 

Reduction of basal metabolic rates, period of 
improvement 

61.9 


Per cent 

57-5 

Days required 

14-5 

3-0 

Lugol's required, minims 

319.0 

52-5 

Increase of basal metabolic rate, period of 
secondary rise: 



Per cent 

55-5 

30-0 

Days required 

Lugol’s required, minims 

7-5 

4.0 

247-5 

82.5 

Ratio of basal metabolic rates 



On admission 

100.0 

65-4 

At start of iodine therapy 

100.0 

66.9 

Lowest, period of improvement 

100.0 

74-7 

Highest, period of secondary rise 

100.0 

60.7 

Ratio of maximum reduction of basal meta- 
bolic rale during period of primary 
improvement 



Lugol’s required 

6.0 

x.o 

Days required 

5-0 

I.O 


•Numbers in parentheses represent hospital days. 

Table III. — Details of four cases of exophthalmic goitre and two cases of “toxic adenoma" the 
average basal metabolic rate curves of which are shown in Chart 6. In these cases a period of primary 
improvement and a period of secondary rise following the administration of iodine are illustrated. Although 
the response to iodine is of the same character in cases of exophthalmic goitre and “toxic adenoma” there 
IS a striking contrast in regard to the quantity of iodine required and the number of days necessary to 
accomplish the same result in the two groups. 

to emphasize that the supposed dysthyroidism, hyperthyroidism and the con- 
version from one state to the other, in the hypothetical case above, occurs in 
a patient who has not an adenomatous thyroid. 

If toxic adenoma be a pure form of hyperthyroidism, in the sense of an 
intoxication resulting from an over-production of normal or completely 
iodized secretion, what explanation have we for the period of primary 
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improvement (Chart 4) noted in previously unircaied cases in which iodine 
is administered ? It might be urged that during this period of improvement 
the patient is in a state of dysthyroidism. How can we reconcile the dys- 
thyroidism with the conception that toxic adenoma is a pure form of 
hyperthyroidism ? 

Concerning the question of dysthyroidism or hyperthyroidism, and the 
relation of these states to iodine therap3% the material considered in this paper 


Hoimtal 



Chart 6.— Average basal metabolic rate cupres of four cases of exophthalmic goitre and two cases of 
“toxic adenoma" in which a period of secondary rise succeeds the period of primary improvement following 
Uie administration of iodine. All of the cases are taken from the groups represented in Charts 3 and 4. 
The basal metabolic rates charted are the following: i. On admission. 2. At the beginning of iodine 
therapy. 3. Lowest rate during the period of primary improvement. 4. Highest rate during the period of 
seeondary rise. S- The average basal metabolic rate following operation. Tnc two curves arc practically 
identical in character. Time (hospital days) and the quantity of iodine arc the variable factors of 
significance. See Table III. 


affords no satisfactory basis for distinction between exophtlialmic goitre and 
toxic adenoma. 

Our cases of toxic adenoma were not only not aggravated by the adminis- 
tration of iodine, but responded in the same manner and in about the same 
ratio as did the cases of exophthalmic goitre. We emphasize again that both 
groups were previously untreated. 


COMMENT 

We appreciate the inadvisability of making generalizations from a small 
number of observations. However, our experience in this field is more 
extensive than is represented by the small series of cases here considered. It 
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